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AN INTERTEC PUBLICALION 


Now you can get Midland LMR quality and value 
in an LTR-compatible radio. These Midland trunked/ 
conventional mobiles enable users to take full 
advantage of the operational features and flexibility 
inherent in the LTR trunked system protocol, 


= Programmable for up to 10 systems. Each system 
programmable for up to 10 LTR-trunked groups or 10 
conventional 800 MHz channels. 

@ User-friendly controls. Big, bright 2-digit LED 
display for System/Group, plus TX/CALL, SCAN and 


AUX lights (CALL light can also indicate Priority calls). 
Gontrols include two auxiliary functions for horn alert, 


Scan delete/restore, and/or talk-around. Trunked 
supervisory tones include Volume Set and Clear-to- 
Tatk beep. Microphone hang-up control of scan and 
conventional channel monitoring is optional. 

® Talk-Around for trunked/conventional systems 
programmable by group/channel, or switch enabled. 
© TX Timeout Timing for trunked and conventional 
‘Operation, programmable 0.5-10 minutes. 

© Priority Calling. Trunked mode programmable for 
two priority 11D’s plus group ID's. Priority [D's won't 
affect interconnect calls in progress. 
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@ System/Group scan versatility: 
> Programmable for three different types of trunked 
and conventional system scan. 
© Programmable to let user delete and restore 
trunked systems/groups and conventional 
systems/channels. 
© Trunked and conventional scan modes program- 
mable for “floating” revert (last system/group 
received), or for “fixed” revert. 
© Programmable conventional mode priority channel 
scanning (separate from fixed/floating revert). 
= Programmable “transpond” automatically 
acknowledges in-range trunked mobiles to caller. 
= Optional DTMF microphone provides trunked/ 
conventional telephone interconnect capability. In 
trunked systems, a Free-System Ringback feature 
provides automatic queuing and channel access. 
= Busy Channel Lockout. Programmable for three types 
of BCLO on conventional channels. 
# E?PROM programming via PC interface or cloning. 
a Data Capability. Optional interface kits. 
= Meets MIL 810 C/D, shock and vibration with 
optional support bracket kit. 


For complete information, call: 
1-800-MIDLAND, Ext. 1690 


*Clearchannel LTR is a registered trademark of E.; Johnson Company. 
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The 10-site radio controller 


Gooseneck 
microphone 
optional 


optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-51 11 con- 
sole include: 


m@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


@ RX ALL switch for monitoring 
all unselected lines 


@ Separate speakers and volume 
controls for “selected” (TX/ 
RX) and “unselected” (RX- 
only) audio 


= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


@ TIMED MUTE switch to mute 
“unselected” audio temporarily 


@ Separate volume controls for 
each “unselected” line 


B= Instant-PTT switches for each 
line 


m™ Line-activity LEDs (function 
on all lines, selected or not) 


m@ Heavy-duty 120/240-Vac power 
supply (also runs on 12 Vie) 
Options 


m DCA-3 external three-line 
adapter for DC-format lines 


@ Gooseneck and desk micro- 
phones, headsets, footswitch 


m@ DTMF pad 
@ Cross mute 


m Clock, audio-level bargraph, 
and cross-mute indicators 


@ = Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


HIMEGA |i 


a MARK IV company 
Signaling Products Group 


9800 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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Base console system 
uses digital control 

Frits P. Van Enk 

Standard voice-frequency and 
data components combine with 
software and peripheral devices 
to offer a digitally controlled 
console system with expansion 
capacity and flexibility. 


Static discharger wicks 
cut precipitation static 

noise 

Michael E. Norton 

Adapted from aircraft applica- 
uons, static discharger wicks 
for towers and antennas are 
designed to reduce radio noise 
caused by corona discharge 
and precipitation static. Im- 
provements as great as 40dB 
have been noted. 


How to configure 
linked radio networks 
A.O.J. Woodfield 

Wide-area radio communica- 
lions system coverage can be 
achieved with multiple sites 
linked into a network. Here are 
some considerations for choos- 
ing between half-duplex and 
full-duplex configurations. 
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1A On the cover: Jackson Wyatt, operations con- 
trols supervisor (left) and David Pagan, an assis- 


tant, in the Port Authority of New York and New 
Jersey's World Trade Center operations control 
center (“Seven-seven desk”), New York. 
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Technically speaking 
How do you spell VSWR? 


News 

Publicity campaign, views of 
future highlight Mobile Com- 
munications Marketplace. 


Regulating technology 
SMR operators file multiple 
license applications. 


New products 

Ericsson GE Mobile Commu- 
nications, Shinwa Communi- 
cations of America and 
Motorola are the “Readers’ 
Choice.” 


Literature 


Feedback 


Not enough frequencies 
available. 


People 


Letters to the editor 


Combining antennas. 
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88 Ad index/hot line 


89 


Find advertisers quickly. 


What do you think? 
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Selectone Smartrunk’ 
Radiotelephone Trunking 


A Low cost trunking on “.\\¥ frequency band 


Now you can economically build your OWN ~~ «¢ Up to 1,100 subscriber capacity 
trunked radio system or upgrade your existing , : : 
UHF or VHF system to trunked operation. Smar- mall pone ore agains een 
Trunk from Selectone allows radio trunking on °* OTMF or dial pulse compatibility 

up to 16 channels at up to 16 different sites. | « Compatible with many portable and mobile 
Designed for radiotelephone interconnect appli- radios 

cations, SmarTrunk provides many of the same r , 

features as cellular and existing 800 MHz trunk- * Supports mobile-to-mobile calling 
ing systems - but at a fraction of the cost. ¢ Easy to program and operate 


FOR COMPLETE DETAILS, CALL OR WRITE TODAY: 


 electone Selectone Corporation * 23278 Bernhardt Street, Hayward, CA 94545 
Toll Free: 1-800-227-0376 » Phone: (510) 887-1950 © Fax: (510) 887-4011 
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E ditorial 


Scanning... 


SMR industry changes 

The face of the specialized mobile 
radio (SMR) industry may change rap- 
idly if the FCC approves applications 
for expanded service by existing sys- 
tem operators. 

The expansion plans include low- 
power, low-site digital systems with 
frequency reuse within large cities and 
high-power, high-site regional digital 
networks. Low-power, low-site digital 
systems first became known as ESMR 
systems, the name given by Fleet Call, 
Rutherford, NJ. £ stands for enhanced. 

Some of the applications include 
requests to place transmitters closer 
together than the rules allow, a process 
known as short-spacing. The FCC has 
been allowing short-spacing based on 
two procedures. Some operators favor 
one procedure over another, leading to 
a dispute among some of them. 

To allow time to resolve the dispute, 
the FCC has frozen short-spacing ap- 
plications that rely on the more liberal 
of the two procedures, meaning it will 
accept no more such applications for 
the time being. It will, nonetheless, 
process the applications it already has. 

To give an example of how exten- 
sive some of the expansion plans are, 
Fleet Call has filed applications for 
more than 700 5-channel digital SMR 
sites located at least 25 miles from the 
center coordinates for an 800MHz 
wailing list area. 

Transit is asking for 233 800MHz 
SMR transmitter sites in 12. states. 


using all of the frequencies for which 
it currently is licensed in Atlanta and 
that can be reused at the new site on a 
non-short-spaced basis. 

Some operators are filing applica- 
tions to expand their service area, to 
protect their existing service area or 
both. 

What results from these new busi- 
ness tactics depends on what the FCC 
decides about the applications. If a 
sizable number are granted, the face of 
the SMR industry at the end of 1993 
will be considerably different from its 
face as the year begins. 


220MHz: waiting, waiting .. . 

The 220MHz-222MHz band has 
been silent for more than a year, wait- 
ing for its new occupants, private ra- 
dio users, to arrive. 

As it stands, the FCC has conducted 
a lottery to assign construction permits 
to license applicants for local channels. 
Applicants for nationwide channels 
have to wail because the commission 
is reconsidering whether to assign 
them by lottery. 

How fast the local licenses are going 
to be issued remains to be seen, 

At present, only one manufacturer. 
SEA. Mountlake Terrace. WA, is 
known to offer FCC type-accepted 
220MHz equipment. 

Maybe, by the time you read this, 
the first permits will have been issued. 
And maybe not. Truly. the matter of 
220MHz licenses is a waiting game. 


Social event 

The Radio Club of America’s 
awards banquet has become the land 
mobile radio industry's social event of 
the year. 

November 1992°s banquet at the 


New York Athletic Club drew an over- 
flow attendance that included the most 
well-known land mobile radio indus- 
try personalities, along with figures 
from the broadcasting industry and 
amateur radio hobby. 

Interest in the Radio Club is grow- 
ing for a number of reasons, including 
the opportunity for like-minded people 
to get lo Know one another and to 
continue established friendships during 
a day's socializing before the banquet. 

An afternoon program of talks on 
communications and broadcasting top- 
ics and the evening's speeches and 
awards presentations combine with the 
social aspects to make the annual 
meeting an event that many members 
and guests attend year after year. 

One more reason for extra interest in 
the most recent banquet is that Fred 
M. Link's nearly 25-year tenure as 
club president was sel to end the month 
after the banquet. Fred, who is our 
magazine's industry consultant and a 
focal point for the land mobile radio 
industry because of his extensive 
manufacturing background, consulting 
work and support of trade associa- 
tions, has become the club’s president 
emeritus, 

—Don Bishop 
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OUR 
SCRAMBLERS 
ARE BEST 
AT GIVING 
PEOPL 


Whether you want a small size—ANI, selective calling, status reporting, 
secunily against casual lis- — emergency with acknowledgement and more. 
teners or a sophisticated So give your people the best in crystal clear communi- 
system designed to defeat cation, and the other guy a lot of static. Get Crypto Voice 
the most determined inter- Plus from Transcrypt to suit all of your radio applications. 
Netual Ge ception efforts. Transerypt FOR MORE INFORMATION, CONTACT 


International has the proven line of products you need. TRANSCRYPT INTERNATIONAL AT 

Our unique narrowband analog scrambling with digital con- «1-800-228-0226, EXT. 12. 
trol, gives Crypto Voice Plus (CVP™) units greater range and 
superior audio performance over plain digital systems. And our 
modules’ small size make them compatible with virtually all 
radios and systems. 

Transerypt CYP scramblers are packed with the features 
you'd expect from the world leader in voice privacy and signa!- 
ing. Such as lost radio stun and over-the-air programming and 


TRANSCRYPI 


NOT £8 8 AT NAL 


contol. When it comes to signaling. 
no other system offers so much in such 


THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY. 


1620 North 20tb Street, lancolm. NE 68403 (4021) 435-4400 FAN (402) 435-4780 
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C alendar 


January 

25-26—AMTEX, the American Mobile Telecommunications Associ- 
ation’s Marketing and Technology Conference and Exposition, 
Sheraton, New Orleans, Contact: 202-331-7773, 


March 


2-4—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, Dallas Convention Center. Dallas, Contact: 
202-785-0081, 

17-19—Western States Regional Conference Associated Public-Safety 
Communications Officers Meeting, Hyatt Regency, Phoenix. Con- 
tact; Deborah L. Overton, 602-256-1029. 

21-24—Energy Telecommunications and Electrical Association, New 
Orleans Convention Center, New Orleans. Contact: 214-235-0655. 

23-25—International Mobile Communications Expo/Spring, Anaheim 
Convention Center. Anaheim, CA. Contact: 303-220-0600. 


April 

19-22—Supercomm and Telocator Wireless Conference, Georgia 
World Congress Center, Adanta. Contact: 800-326-8638. 

21-23—North Central Regional Conference Associated Public-Safety 
Communications Officers Meeting, Radisson Inn Bismarck, Bis- 
marek, ND. Contact: Lyle V. Gallagher, 701-224-2127. 


May 

12-14—Annual Mobile Communications Conference, sponsored by the 
National Association of Business and Educational Radio (NABER). 
Hyatt Regency Hotel. San Antonio, Contact: 800-759-0300. 

16-19—KEast Coast Regional Conference Associated Public-Safety 
Communications Officers Meeting, Cavalier Hotel, Virginia Beach, 
VA, Contact: Bill Marriott, 804-247-843 1, 

18-20—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Meadowlands Hilton, Secaucus, NJ, Contact: 
George D. Graul. 908-290-1128: fax 908-290-1932. 

26-28—RadioComm, Metro Toronto Convention Centre. Toronto. Con- 


June 

29-July 1—Utilities Telecommunications Council Annual Meeting, 
San Antonio Marriot’ Rivercenter and Convention Center. San 
Antonio, Contact: Rita Clark, 30|-621-7802. 


July 
18-22—Forestry-Conservation Communications Association, Jack- 
son, WY. Contact: Don Pfohl, 602-644-3166. 


August 

8-13—Associated Public-Safety Communications Officers 59th Na- 
tional Conference, New Orleans Convention Center, New Orleans. 
Contact: 800-824-1850. 


September 

21-23—International Mobile Communications Expo/Fall, Philadelphia 
Convention Center, Philadelphia. Contact: 303-220-0600, 

28-Oct. 1L—Mobile Communications Marketplace, New Orleans Con- 
vention Center, New Orleans, Contact: Telocator, 800-326-8638, 


October 

6-9—Industrial Telecommunications Association Annual Meeting, La 
Quinta Hotel. La Quinta, CA. Contact: Barbara J. Levermann, 703- 
528-5115. 

12-13—SMR/Private Carrier Management Conference, Loews 
Coronado Hotel, San Diego. CA. Contact: 202-331-7773. 

16-21—International Association of Chiefs of Police Annual Confer- 
ence, Cervantes Convention Center. $1. Louis, MO. Contact: 703-836 
6767. 


November 
19—Radio Club of America Awards Banquet, New York Athletic 
Club, New York. Contact; 201-652-681). 


tact: Lisa La Prairie, 613-233-4888. 
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So is privacy. 


TONE SQUELCH AND SCRAMBLING 
IN ONE CHIP. 


We make a chip that combines tone squelch and 
scrambling, called the MX375 Pvt SQUELCH™ 
encoderidecoder. On our MX P1084 tone board, 
38 individually coded sub-channels are made 
private, where there were only tones before. 


Privacy for the cost of tones, or tones for the cost 
of privacy — both for the price of one. 


Like good fences, privacy makes better neighbors. 
To mend the fences in your neighborhood, call 
toll-free: 1-800-638-5577. 


FACTORY INSTALLATIONS NOW 
AVAILABLE! eo 


MX: COM, INC. 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 ¢ In North Carolina call: (919) 744-5050 or FAX (919) 744-5054 
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echnically speaking 


How do you spell VSWR? 


By Harold Kinley, CET 


Of course, there is only one way to 
spell VSWR, but there are many ways 
to represent antenna (or other RF load 
or source) mismatches using different 


RETURN REFLECTION 


LOSS 
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measuring units. 

For example, occasionally you will 
see the terms return floss, reflection 
coefficient, percent reflected power and 
reflected-to-forward power ratio. It is 
enough to confuse Confucius! 

But do not despair. There is a way to 


% REF. ™ 


COEFF. POWER LOSS (dB) 


convert among the various units with- 
out using calculus. 

> VSWR—Probably the most widely 
used and best understood measuring 
unit used by radio communications tech- 
nicians is voltage standing wave ratio 
(VSWR). 

When a manufacturer specifies that a 
certain antenna operates over a certain 
frequency range ata VSWR of 1.5:1 or 
better (less), we immediately know that 
this is a good match—the system will 
operate efficiently with minimal wast- 
ed power. 

> Reiurn loss—When the forward 
power on a transmission line equals 
lOOW and the reflected power equals 
25W, the return loss is determined by 
the following formula: 


= 10 log ( Py; / Pr ) 


= 10log( 100/25) 


lOlog (4) 


10 x 0,602 


= 6.02dB 

where 
R,. = return loss in decibels 
P;: = forward power in watts 
Pr = reflected power in watts 


Because of transmission line loss, the 
VSWR at the antenna is worse than 
what is measured at the transmitter, and 
the same difference applies for every 
unit of measure. 

It is casy to convert return loss at the 
transmitter to return loss at the antenna 
because the transmission line loss usual- 
ly is stated in terms of decibels per 100 
feet (dB/100ft.). 

For example, if the line loss is 2dB 
and the return loss at the transmitter ts 
fcontinued on page 58) 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, Spar- 
tanburg, SC. He ts the author of Standard Radio 
Communications Manual; With fastrumentation 
and Testing Techniques, Prentice-Hall. 1985, 
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Save Your Batteries 
kor When You 


Really Need Them. 


Use X-Tra Talk, from Centurion. 


OW you can make 
Nw your batienes 
are ready when you 
need them. 

It's simple. When 
operating from your 
vehicle. make it stand- 
ard procedure to power 
your (wo-way portable with X-Tra Talk (patent pending), the 
battery eliminator from Centurion. 

X-Tra Talk plugs into your vehicle's lighter (or any other 
12-volt source) to give you hassle-free operation for as long as 
you need to talk. No Worries about power drain. No problems 
with related weakening of signal 

And best of all. no surprise battery failure down the line 
when you really need to use them. 


Because X-Tra Talk gives you: ¢ Maximum power output 
from your radio * Extended battery life * Protection against 
reverse polarity and current surges * Compaubility with 
virtually all popular two-way portables. 

So why drain your radio's battery when you can tap into 
your vehicle's power source? Get X-Tra Talk and eliminate 
the frustration of battenes failing when vou need them most 

X-Tra Talk. Another bright idea from Centurion. your 
two-way portable power source. 

Call us toll-free at 800-228-4563 for the name of our 
distributor nearest you, And ask about our full line of 
batteries and power pucks. 


CENTURION INTERNATIONAL, INC. 
Power When You Need It. 
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Base console system 
uses digital control 


Standard voice-frequency and data components combine with software and 
peripheral devices to offer a digitally controlled console system with 
expansion capacity and flexibility. 


By Frits P. Van Enk 


The days when mobile systems con- 
sisted of a base station with a rooftop 
antenna serving a single-digit number 


Van Enk is engineering manager at GPT - Sepac 
Pry. Limited, a radio communications system com 
pany based in Springvale, Victoria. Australia. 


Abbreviations 


of mobiles on a single channel (a “*base 
and six’ system, for example) are be- 
hind us. Instead, a range of modern 
techniques and system features are avail- 
able to support a far more effective sys- 
tem design. 

Modern frequency synthesizer and 
process control technology allow the de- 
sign and manufacture of complex. yet 
economical, mobile radio transceivers. 


DCCS-—digitally controlled console system. 

PSTN—public switched telephone network. 

E/M— input/output. Literally “‘ear/mouth,” E/M is derived from telepho- 
ny: ear (input to device); mouth (output from device). 


DVSU-—digital voice switching unit. 


CPU—central processing unit. 
codec—coder-decoder. 


CCIR-—International Radio Consultative Committee. 
EEA—Electronics Engineering Association (U.K.). 
EIA—Electronic Industries Association. 


ZVEI—Zentralverband der Electrotechnischen Industrie (Germany). 
PABX-—private automatic branch exchange. 
VSWR-—voltage standing wave ratio. 


PA—power amplifier. 
RF-—radio frequency. 
PCM-—pulse code modulation. 


PC—personal computer 


AT —Advanced Technology (an IBM trademark). 


selcal—selective calling. 


Trunking technology offers wide-area 
coverage. Selective calling and data 
transmission improve communications 
speed and quality. Access to the public 
switched telephone network (PSTN) is 
readily available. 

Cellular telephone base station con- 
trol system technology generally has 
been in the forefront of mobile radio de- 
velopments. At the same time, private 
mobile radio system base station con- 
trol technology generally has been lack- 
ing. Several factors contribute to the 
situation, 

> Base control systems usually last 
longer than mobile units. 

> Mobile fleet expansion and im- 
provement are relatively simple. but 
many base control systems are inflexi- 
ble and difficult to expand. 

Large systems, such as those used by 
police agencies, fire departments and 
ambulance services, have suffered be- 
cause most base control systems have 
been increasingly complex. inflexible 
and unreliable. Thus, overall system 
performance may be limited by weak- 
nesses in base control equipment that 
cannot take full advantage of powerful 
features and capabilities offered by mod- 
ern mobile radios. The use of a digital- 
ly controlled console system (DCCS) 
with universal hardware and software 
elements makes it easier and more eco- 
nomical to make custom base controls 
to meet individual system requirements. 
(Because the DCCS is compatible with 
common RF base station technology, 
RF system components are not de- 
scribed in this article.) 


System concept 
Rather than being designed for a spe- 
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REMOTE 
OPERATOR CONSOLES 


ANTENNA SYSTEM 
(MULTICOUPLERS, DISTRIBUTION 
AMPLIFIERS) 


RF BASE 
STATION 
CHANNEL 1 


RF BASE 
STATION 
CHANNEL N 


SYSTEM SWITCH (DVSU) 


SYSTEM 
CONTROL & 
MAINTENANCE 


RS-232 


SERIAL COMMUNICATIONS 
MULTIPLEXER 


TO VOICE 
VOICE LOGGER 
LOGGING 


COMBINER 


TO PSTN 
PSTN OR PABX 
OR 


PABX VF 


REMOTE 
MONITOR 
VF 


GATEWAY TO 
EXISTING OR FUTURE 
COMPUTER/CAD 
CONTROL SYSTEMS 


Figure 1, A block diagram of a multichannel, multioperator private mobile radio digitally controlied console system shows its prin- 


ciple elements. 


cific application, the DCCS was con- 
ceived as a universal answer to all base 
control system requirements. First, a 
gencral base control system model was 
identified. Second, individual functions 
were analyzed and defined. Third, in- 
dividual building blocks were designed 
and developed. The result is a DCCS 


that is flexible, universal and expanda- 
ble at any stage to provide additional ca- 
pacity, new functions such as data com- 
munications, connection to new or 
existing computer-based management 
systems or a combination. 

Figure | above shows the principle el- 
ements generally found in a multichan- 


nel, multioperator private mobile radio 
DCCS. 

> Antenna and base radio system— 
The DCCS is RF transparent. It works 
with all radio equipment, and it does not 
depend on a particular make or model 
of base stations. The DCCS typically 
connects at the four-wire level with E/M 
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Photo 1. The digital voice switching unit, a stand-alone 19-inch rack module, contains 
a CPU card (first card from the left) and as many as 16 line cards per card cage. Twelve 
cards actually are fitted. Each line card provides four four-wire E/M ports. Cards are 
fitted with several single-point light-emitting diode (LED) indicators to visually indicate 
unit status. 


signaling. (The E lead indicates a car- 
rier is being received. The M lead con- 
trols the base station transmitter.) A 
four-wire connection is not essential, A 
two-wire connection is possible, but a 
four-wire connection enables facilities 
such as channel-patching and talk- 
through control. 

> Central switch—A base control 
system's primary function is to connect 
any peripheral device, such as an oper- 
ator console, data terminal, PSTN line 
and others, via any base station chan- 
nel to any mobile user. The communi- 
cation channel thus established may be 
of an analog nature (voice, for example) 
or may carry data information (selective 
calling and digital data, for example). 

Voice band switching is handled by a 
digital voice switching unit (DVSU). 
which forms the central switch. (See 
Photo | to the left.) The DCCS central 
processing unit (CPU) controls the 
DVSU. The DVSU can switch any port 
to another port or combination of ports 
under CPU control. Input/output ports 
universally are four-wire plus E/M. 


TAIT base stations— 
as reliable as gravity. 


An apple started Newton's 
thoughts on gravity’s reliability. 
TAIT believes that base stations 
and repeaters should deliver that 
same sort of reliability. Our two- 
year warranty reflects that belief. 
Do others measure up? 
@Apples are equally easy to 
maintain—just a polish now 
and then. TAIT modular radios, 
using industry-standard compo- 
nents, are no problem for any 
experienced tech 

@ Apples are discrete—no 
interference. TAIT adheres to the 
highest noise immunity standards 
in the industry; standards radios 
built on/y for the U.S. can’t meet. 
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@ Apples are compact —with 
high value. Where other systems 
are refrigerator-size, we put a 
briefcase handle on TAIT repeat- 
ers..Call for more on: 


™ 
Radios reliable as 
gravity in 80 countries 
1-800-222-1255 
Fax: 713/468-6944 


1992 TAIT Electronics. 


gig Pay Z-Big Bucks 
_ for Tone Panels? 


OP eATEN TONG Pen ee Oe ee: Cr rte 
— * 
sete eo oe oe 
le er xy POweER 


At only $299 our TP-154 has just 
blown Z-competition away! ! 


Everything is standard: + 50 CTCSS Tones * 104 DCS Codes 
e Supports 154 subscribers 
e Remotely DTMF programmable 


The TP-154 is the only Shared Repeater Panel available that can simultaneously support 50 CTCSS and 104 OCS subscribers. 
A host of globally programmable and per subscriber features allows you to customize the repeater on a per user basis. The 
TP-154 can be locally or remotely programmed using DTMF Signalling. All user programmed variables can be downloaded (site 
to shop} to our CD-1 Communications Decoder for visual verification and validation. 


The low price of the TP-154 also makes it attractive for small private systems and gives you the selection of any OCS or 


CTCSS code. 
CALL TOLL FREE: 1-800-545-1349 


e 60-day return privilege « One year warranty 


CONNECT SYSTEMS INC. 


® 
2064 Eastman Ave., #113 © Ventura, CA 93003 * Phone (805) 642-7184 » FAX (805) 642-7271 


CSI is a registered {radamark of Cannect Systems Inc 
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are fed to the DVSU PCM bus. 

A DVSU consists of a controller card 
that provides switching control and ex- 
ternal RS-232 input/output functions, 
and a series of plug-in line cards. Each 
line card provides four four-wire voice 
circuits, each with a standard E/M sig- 
naling interface. 

The DVSU controller card manages 
as many as 64 line cards or 256 audio 
circuits. As many as four conference 
bridges may be installed. Each bridge 
supports a range of capabilities from one 
conference of 32 parties to 10 confer- 
ences totaling 32 channels. 

Digital switching technology offers 
superior crosstalk and signal-to-noise 
performance. The signal-to-noise ratio 
and crosstalk isolation typically exceed 
7OdB. Distortion is negligible. 

» Digital system communication—In 
Photo 2. A serial communications multiplexer (SCM) card frame holds six ‘slave cards’ @ multiconsole, multiperipheral environ- 
fitted inside the rack and the SCM controller card fitted on an extender module forservice ment. digital communication between 
and checking purposes. the various elements in actual practice 

The DVSU uses digital switching. nals intoa 124kbps (kilobits per second) _ is essential to build a successful system. 
Each input/output port is fitted with a — pulse-code modulation (PCM) format. Thus, all peripherals are controlled seri- 
codec that converts voice-frequency sig- | The converted yoice-frequency signals ally and operate under CPU control via 


Digital ANI 


Introducing CSC’s ID-33 Encoder for Automatic Number Identification— 
' This state-of-the-art, subminiature ANI board will stop the horseplay and 
‘end the stuck mikes. It includes a time-out timer and emergency/status 
messages as well as ANI; 


nsmits the ID in a mere 
WoC iniccconus. Fleet |esc| CONTROL SIGNAL CORPORATION 


prices from $69 to $121. 1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
Call for brochure. CALL TOLL FREE 1-800-521-2203 
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NO RELAMPING UNTIL 2012 


.. WHEN YOUR OBSTRUCTION RECEIVES OUR ADVANCED LIGHTING SYSTEM 


Product reliability and efficiency are crucial 


lighting needs. 


and efficiency. 


Call 804-784 
visible sav 


857% Krypton gas 
increases bulb 
brightness & 
greatly extends 
filament life. 


Supported coiled coil 
filament resists shock 
and vibration. 


Corrosion resistant 
brass bass. 


Advanced half wave 
rectified diode 
allows the bulb to 
burn cooler, making 
the filament last 
much longer. 


pobdstruction lighting 
ION'*® SALES © SERVICE 


tase = 


VAT = 
WS 


VV 


AWAD 


MV 


222, MONTREAL 
114-444-2304 


\ 
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if your company is to be profitable. 


THE PERFORMER® a light bulb guaranteed 
for 20 years, is shedding new light on per- 
manent solutions for your obstruction 


Available in 600 watt or 85 watt, THE 
PERFORMER encompasses a half 
wave rectified diode to restrict electri- 
city flow plus uses 85% Krypton gas 

to greatly improve filament life for 
brighter, longer lasting bulbs. This 
makes the 85 watt PERFORMER 

bulb brighter than any 116 watt bulb 
presently used. By reducing electrical 
demands by 31 watts per bulb, THE 
PERFORMER not only greatly reduces 
energy costs, but with a 20 year guarantee, 
offers huge savings in replacement and labor 
costs for your obstruction lighting. No other bulb 
can match THE PERFORMER for dependability 


-2337 today and start seeing highly 
8S. 3 


360° visibility. 


V Double obstruction 
lights use two 
175,000 hour-85 watt § 
PERFORMER lamps: 


16 
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Principle elements — 


‘tem (DCCs): 2 


‘© Antenna and base radio system: ele- 
ments. 


O Central switch (digital voice: switch- 
ing unit). 


‘Digital system communication. 
"Serial communications multiplexer. 
‘Operator consoles. 

Selcal and signaling modems. 


PABX/PSTN interface. 


serial duplex data links, 

This approach has advantages. It 
makes the system highly flexible be- 
cause changes and enhancements can be 


implemented with software instead of 


hardware. Consoles may be built from 


January 1993 


conventional audio and control hard- 
ware. Alternatively, the operator inter- 
face can be implemented using comput- 
er terminals. New peripherals can be 
added any time, with only some addi- 
tional CPU software being required in 
many cases, Finally, computer- 
controlled data and control systems may 
be connected to the DCCS directly us- 
ing a serial communications mul- 
tiplexer. 

& Serial communications muttiplex- 
er (SCM)—It is not practical to connect 
serially controlled peripherals directly 
to a CPU. The number of computer seri- 
al ports usually is limited. Thus, a mul- 
tiplexer is required. 

The multiplexer must be intelligent 
because it must communicate with a va- 
riety of peripherals, each with specific 
communication protocols. In addition, 
it must store information in buffers for 
later interrogation and transfer to the 
CPU because the CPU operates on a 
time-sharing basis: The CPU is not 
available to any particular peripheral at 
any time. 


The DCCS SCM is composed of a 
dedicated, processor-controlled CPU 
card that communicates with the system 
CPU via a high-speed data link. Also 
part of the multiplexer are the dedicat- 
ed CPU card's associated SCM “slave 
cards.” with which it communicates via 
a parallel high-speed data bus. Each 
slave card provides four serial ports. 
Each serial port can have its own unique 
communication protocol. Additional 
system capacity is obtained by plugging 
in more SCM cards. Slave cards are 
fitted either with an RS-232 interface or 
with an RS-422 interface to facilitate 
connecting peripherals via extended ca- 
ble lengths. (See Photo 2 on page 14.) 

Physically, the RS-232 and RS-422 
slave cards are nearly identical. They 
use the same printed circuit board and 
overall electronic components. 

& Operator consoles—The operator's 
audio facilities include a built-in speaker 
and telephone-type handset. A headset 
and boom-type microphone-and-PTT 
switch may be connected, too. An in- 
dependent audio output channel pro- 


DON'T TRY 


THIS WITHOUT 


A PORTAGRIP’. 


If you turn an ordinary portable two-way radio holder over and give it a shake, 
chances are the radio will pop out. But with a PortaGrip from PanaVise, the 
radio stays firmly in place. This means that when you install a PortaGrip in 
your vehicle, your hand-held two-way radio will be right where you 
want it. You won't lose it during a quick stop or a sharp turn! 
The PortaGrip attaches to any AMPS-compatible cellular phone 
mount and has independently adjustable jaws for a custom fit 
(holds radios 1.6 to 2.6" wide), "sure-grip" soft jaw pads that 


won't scratch your radio, and easy "one-hand" operation. 
Plus, it's competitively priced, available with or with- 
out a Slimline phone mount, and includes complete 


installation instructions. 
So go ahead — 


PanaVise or your local representative. 


[PA\NIZVISE” 


PANAVISE PRODUCTS, INC. 
1485 Southern Way, Sparks, NV 89431 
Phone: (702) 353-2900 Fax: (702) 353-2929 
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iry this test at home. But don't try it 
without a PortaGrip! For more information, contact 


Radio not included. PortaGrip 
{Model #701) sold separatoly or 
with a Slimline car phone mount. 
PortaGrip is mode in the USA ond 
is o registerad trademark of 
PanaVise Products, Inc. Patent 
Pending. ©1992 by PanaVise 
Products, Inc. 


Specifications: 


LANMARC™ EASY-LINK: 

¢ Provides AVL using GPS 
for accurate position 
determination. 

¢ Suited for smailer fleets 
of 10-50 vehicles. 

© Operates as stand-alone 
or integrated with CAD. 

© Phug-compatible 
installation. 


LANMARC"-5000: 

* Provides AVL using GPS 
for accurate position 
determination. 

* Combination radio data 
modem and five-channel 
GPS receiver in ane 
easy-to-install package. 

* Designed for larger fleets 
requiring CAD integration. 


2375 Camino Vida Roble 
Carlsbad, CA 92009 
(800) 228-6367 

{619} 431-0077 Local 
(619} 431-1372 Fax 


[tS about time... 


it’s about time someone made an affordable, 
flexible vehicle tracking solution using GPS. 
Coded Communications combines a radio data 


modem with an Automatic Vehicle Location 
(AVL) package to offer a system that fits any 
fleet operator, from large police or utility fleets 
to small courier or towing companies. Our new 
LANMARC® EASY-LINK and LANMARC*-5000 
{shown below) can integrate with existing or 
future CAD and mobile 
data systems. 
Knowing exactly 


where your fleet is 
at all times improves response time, 
safety, efficiency and profits. At Coded, we 
understand that timing is everything. 


Coded Communications 
Keeping data on the move 
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vides monitoring of non-selected (non- 
operational) voice channels via an ex- 
ternal speaker. (Sec Photo 3 to the 
right.) 

A two-line-by-20-character liquid 
crystal display and a series of pushbut- 
tons on a 3x4-button keyboard provide 
the operator interface. 

The consoles are controlled serially, 
to the RS-232 standard. to allow the use 
of extended cables. The console soft- 
ware essentially is fixed because the ac- 
tual console operation is set and con- 
figured in the CPU. 

Consoles are fitted with an RS-232 
port that may be connected to an option- 
al screen-based terminal to provide ex- 
tended display facilities if required. 

For special applications, the console’s 
RS-232 port may be connected to a per- 
sonal computer to provide computer- 
based access to the system. 

» Central processing unit—The CPU 
is a standard IBM-compatible AT PC 
fitted with two serial ports. One port 
connects to the serial communications 
multiplexer via a high-speed serial bus 


(normally 19.2kbps). The other port 
connects to the digital voice switching 
unit serial control port. 


Photo 3. The DCCS console with handset 
has three rows of push-buttons under the 
display for channel and PABX line selec- 
tion. The 3x4 keyboard dials the telephone 
and selective calling. 


A keyboard and screen may be con- 
nected for system maintenance. They are 
not required for normal operation. (See 
Photo 4 to the right.) 

Because it is modular, the CPU soft- 
ware allows quick and effective system 
customizing and configuring. 

An optional system printer may be 
connected to further facilitate system 
maintenance. 

» Selcal and signaling modems—To 
provide selective calling (selcal) or data 
facilities, signaling modems may be 
added to the system upon initial instal- 
lation or later when the system is ex- 
panded and signal facilities may be 
required. 

One such modem, a tone sequential 
selcal encoder-decoder, uses digital 
analysis to improve the signal-to-noise 
ratio, to reduce falsing to a minimum 
and to increase resistance to interference 
and distortion.! Digital decoding allows 
tone sequences as short as 20ms (mil- 
liseconds), resulting in a_ typical 
message time of l00ms for selcal 
sequence. 


Our new broadband 
panel of experts. 


They're experts at versatility. Experts at 
reducing interference. They cover such a wide 
range, it takes fewer of them to accomplish just 
as much. 


Perfect for any application: SMR, Cellular, 
Paging, even PCN, Celwave’s new broadband 
line of panel antennas are available in 60°, 80°, 
90°, 105° and 120° sector versions. Their 
profiles are slim, they're aesthetically pleasing, 
strip line fed, have no soldered joints and are 
made of irridited aluminum. Radiating elements 


and feed point are protected from the weather 
by an environment-proof, ABS Radome. 


When it comes to improving your system's 
performance, don't trust anyone but a Celwave 
expert. 


CELWAVE = 


DIVISION OF RADIO FREQUENCY SYSTEMS 
Celwave, Route 79, Marlboro, NJ 07746 
(908) 462-1880 (800) 321-4700 
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Photo 4. The DCCS video screen displays status and current configuration data. It has 
no operational function, being used only for system installation and maintenance. 


The seleal modem can operate on a 
range of international tone sets. includ- 
ing CCIR, EEA, EIA and ZVEI stan- 


dards. It handles tone periods from 
20ms to 100ms. It is programmable to 
Operate on any of the commonly used 


sequence formats, including five-tone, 
five-tone/status and six-tone formats. 

Finally, the modem has a non- 
predictive decoder that decodes any sel- 
cal number received, provided the se- 
quence includes the correct tone set, 
period and format. It performs all front- 
end processing and reports correct de- 
codes in RS-232 format to the CPU via 
a serial communications multiplexer 
slave port. 

The modem transmits any new selcal 
messages as directed by the CPU. On- 
board buffering prevents new selcal en- 
code commands from the CPU from 
aborting decodes in progress. Similar- 
ly, decoded sequences are buffered and 
reported to the CPU on command. 

In turn, the CPU passes received sel- 
cal messages to the consoles for display, 
with other selcal processing data such 
as queueing, alarm response and status. 
The console operator may key in selcal 
sequences with the 3x4 keypad. 

When digital data modems are used 
instead of selcal modems, the serial 
communications multiplexer may be 
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WHEN IT 
COMES TO 
DIMF... 
NOBODY 
DOES IT 
BETTER! 


MODEL NC401 

MICRO-MINIATURE DTMF DECODER 
Three Decoders in one unit offering multiple 
user configurable output functions through 
microcontroller technology. 


MODEL NC421 

MULTI-FUNCTION DIMF DECODER 
Enclosed in smartly styled plastic case with 
illuminated membrane control panel for 
mobiles. 


MODEL NC4000 

MULTI-FUNCTION DTMF DECODER 

For control of remote applications, avaliable 
with enclosure or 56 pin edge connector and 
a variety of options 


MODEL NC4004 

MULTI-FUNCTION DTMF REPEATER 
Capable of controlling 10 outputs while 
sensing 10 external inupts. 


MODEL NC404 
SUB-MINIATURE DIMF ENCODER 
Digitally synthesized tone generator. 


MODEL NC409 

MICRO-MINUATURE DOTMF ANI ENCODER 
Exclusive Alarm and Man-Down features plus 
Transmit time-out timer, busy channel lock- 
out and microphone mute are only a few of 
the many features available in this 
microcontrolled unit 


MODEL NC410 

NEW...DTMF ANI ENCODER DESIGNED WITH 
THE RCC IN MIND! 

Simplifies telephone interconnects. 

15 memory locations, last number redial, 
automatic connect/disconnect sequences and 
programmable “transmit refresh’ provide easy 
operation in any mobile application. 


Call 1-800-874-8663 
for complete information 
and pricing. 


(\Bvoncomm: 


TONE SIGNALLING PRODUCTS 


12438 Loma Rica Dr., Grass Valley, CA 95945 
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Photo 5. A typical digitally controlled console system undergoes final testing at the 
Springvale, Victoria, factory. External cabling is temporary and is for factory testing 
only. The system provides for four operator consoles, multiple radio channels, selec- 
tive calling, PABX/PSTN interconnection and remote monitoring. A voice logging re- 
corder is installed, too. The rack on the left includes the radio equipment, such as links, 


multicouplers and the dc power supply. 


connected directly to an existing data- 
base or computer-aided dispatch system 
via an SCM gateway port to extend 
the system with full digital signaling 
facilities. 

The DCCS can be fitted with option- 
al PABX/PSTN access via a standard 


telephone interface peripheral device. 
This device handles line loop. ring de- 
tect and dial out functions. Its audio 
ports connect to the DVSU. Its serial 
control port connects to the CPU via an 
SCM slave port. 

Console operators can set up calls into 


aes 
ily. ; 
> Large improved grounding teeth 


P UltraLink CABLE 


Solves many problems experienced by mobile installers. 


Low-loss Tefion® dielectric 
Withstands high temperature 

Fits standard RG58 size connectors 
Easily removed dual shields 

+ Used in our-base and mobile antennas 


Cushcraft/Signais:supplies a complete line of base and 
mobile antennas. Call us or your favorite distributor for 
fast delivery or our latest catalog. 


1-800-258-3860 - FAX:1-800-258-3868 


cushcrafi/ Signals 


48 PERIMETER ROAD, MANCHESTER, N.H..03103 USA » TELEPHONE; 603-627-7877 » FAX: 603-627-1764 » TELEX: 4949472 
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the PABX or PSTN networks. When the 
console operator has PABX as one of the 
monitored channels, an incoming tele- 
phone call is reported to that console. 
alerting the operator that a call is 
wailing. 

Console operators may connect in- 
coming or outgoing calls manually to a 
mobile extension by using the patch fa- 
cility. Alternatively, mobile phone calls 


Bomar Crystals are 100% \ 


aged to exact specifications 


for totally clean, drift-free reception. Even 48- 
hour emergency crystals are precisely aged, 


or Quality Control won't ship them to you. 
Aging stops crystals from drifting. Adds 
stability which maintains the frequency you 


specified—not for months but years, Bomar’s 
high-performance crystals won't drift .001 per 


cent in one year, We guarantee it. We also 


guarantee our crystals will outlive the life of 


the radio. Yo, check it out. 


201 Blackford Avenue 
Middlesex, N.J. 08846 


TOLL FREE FAX: 


1-800-777-2197 


may be automatically placed and 
reecived, using CPU software and as- 
sociated signaling modems to encode 
and decode mobile and remote subscrib- 
er identities. 


Other peripherals 
Several other standard peripherals are 
available to improve DCCS operation, 
A voice logging combiner combines 


Aged 
Stals 


POSES 


Beh. 
ERS dscss oui 


CALL TOLL FREE 


1-800-526-3935 
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each 2x2 wire audio port into a single 
two-wire signal for logging by a record- 
er. Each combiner card has a capacity 
of four four-wire circuits. 

A supervisory remote monitoring sys- 
tem may be overlaid on the whole ra- 
dio system to report remote site status 
conditions, such as VSWR and RF PA 
output power, 

The system's base decoder input con- 
nects to the DVSU. The decoder’s seri- 
al data port connects to the CPU, which 
in turn directs supervisory messages and 
alarms to the consoles for display and 
operator response. 

Other peripherals may be added to the 
system. The only compatibility require- 
ment is the presence of standard 6000 
voice-frequency input/output ports and 
the availability of a suitable serial con- 
trol port. Photo 5 on page 20 shows a 
typical implementation of a DCCS. 


Conclusion 

The DCCS base control system ad- 
heres to a basic philosophy of standard 
voice-frequency and data interface for 
its components to boost technical per- 
formance and allow the addition of new, 
existing. standard or proprictary 
peripherals. 

The mechanical implementation is 
based on the same principle, using stan- 
dard 19-inch rack and Eurocard technol- 
ogy with cards plugging into standard 
motherboards to provide future expan- 
sion capacity. 

These hardware elements, together 
with software technology, result in a sys- 
tems technology that is flexible, eco- 
nomical and compatible with future en- 
hancements and expansion. 
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The New STABILOCK’ 4015 Radio Test Set 4t%, 
Tests Great-Less Weight % 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn't cost an arm and a leg 
The STABILOCK 4015 packs a lot of features in a compact design: 
[ spectrum analyzer with audio 
— electroluminescent display for easy viewing night or day 
licensed CLEAR CHANNEL LTR’ testing capability 
“_ memory cards to load and run tests automatically, including all cellular formats 
_ digital storage oscilloscope 
_ internal battery 
Lighten your two-way test load today—call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is 2 registered trademark of the EF Johnson Company STABILOCK 4015s a registered tracemark of Scniumboerger Technologies 


NEW ar Quality Test Solutions 


Schlumberger Technologies 
ERICSSON & &3 ericsson 2] £3 | ED AE TM ee eae Instruments 


829 Middlesex Turnpike 
Trunking Licensee Billerica, MA 01821, USA 
Phone-508-671-9700 
Fax-508-671-9704 
1-800-225-5765 (outside MA) 
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Static discharger wicks cut 
precipitation static noise 


Adapted from aircraft applications, static discharger wicks for towers and 
antennas are designed to reduce radio noise caused by corona discharge 
and precipitation static. Improvements as great as 40dB have been noted. 


By Michael E. Norton 


Have you ever wondered why a 
receiver's noise floor clevates above the 
ambient noise level and, more impor- 
tantly, what can be done to reduce or 
eliminate the problem? 

Modern receivers have high sensitiv- 
ity and extend radio communications 
range under normal conditions. But 
electrostatic discharge (ESD) produces 
broadband noise that can degrade sys- 
tem performance by raising the noise 
floor. 

In 1988, I began monitoring radio sig- 
nals used for nationwide communica- 
tions via meteor-burst propagation. The 
signals are slightly stronger than galac- 
lic noise, Daily monitoring revealed the 
true importance of noise. Noise level in- 
creases of only a few decibels can en- 
tirely mask weak signals. As noise in- 
creases, a high receiver signal-to-noise 
ratio can be swamped easily. 

Noise “crashes” propagated from dis- 
tant thunderstorms and noise from man- 
made electromagnetic interference must 
be tolerated. At least they usually come 
in the form of impulses. Such noise may 
be bothersome, but at least it is not nor- 
mally sustained. 

ESD noise, on the other hand, may 
continue for long periods. 


Earth-ionosphere capacitor 
Air, a mixture of gases, largely is 
composed of nitrogen and oxygen. Air 


Norton is the owner of Static Busters, 
Elizabethtown, KY, 502-737-5082. He is a se- 
Nior member of the Association of Communica- 
tions Technicians, and he holds a NABER tech- 
nician certificate. 
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And you thought you could 
only get ‘Aliasing’ ona CAD 


Introducing advanced two-way ANI products from Cimarron Technologies. 
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DELETE DELETE 


C-Mark Ui 


The advanced family of two-way ANI 
products from Cimarron 
Technologies gives you the 
functionality of expensive 
computer aided dispatch systems 
in a compact, economical package. 

Plus, our new 
subminiature CDEU-1 encoder- 
decoder gives virtually any portable 
or mobile radio two-way communications 
capability. It features “TKO” remote radio disable, 

message acknow- 
ledgement, selective 
y call and remote 
monitoring and 
control. 

And the CPF-1 
hand-held programmer 
allows you to 


CDT-1 desk- 
top terminal 


CDEU-] envoder-decoder features 
two-way handshaking protocol that 
guarantees message reliability. 


MASTER OEL DELETE 


C-Mark II] ace 
full-featured two- 
way dispatch display, 
with Aliasing. 


conveniently program more than 34 options 
right in the field. 

In the dispatch center, our C-Mark III 
series of two-way dispatch displays instantly 
convert numeric data fields and IDs to alpha 
numerics. Up until now, you could only get this 
type of aliasing with expensive C.A.D. units. 

To find 
out more 
about our 
economical, 
two-way 
ANI system, 
contact 
Jack Batchie, 


AS AAAAS 


The C-Mark Ill Series of two-way dispatch 
National Sales displays give you the functionality of expensive 
Manager, at ALD: systems: 

Cimarron Technologies. Call toll-free 1-800-487-7184 
in the USA and California, or (619) 738-3280. 
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generally is considered to be an insula- 
tor. It would be an excellent insulator 
if all its oxygen and nitrogen molecules 
were in a neutral state. But air is com- 
posed of varying quantities of neutral 
molecules and positive and negative 
ions—charged molecules. 

As the number of ions in the air in- 
creases, air becomes a progressively 
better conductor. Generally, the higher 
the altitude, the more ions air contains. 
At an altitude of 40 miles to 50 miles, 
in a layer of the atmosphere called the 
ionosphere, ions are so plentiful they re- 
fract radio waves. 

Although the ionosphere is electrical- 
ly conductive, as a whole it is consid- 
ered to be “uncharged” because the lay- 
er’s number of positive ions equals the 
number of negative tons and electrons. 
The ions and electrons are distributed 
within the ionosphere in layers of vari- 
Ous altitudes and degrees of charge. 

In contrast, the earth has surplus elec- 
trons. Its charge approximates 300,000V 
to 400,000V negative compared to the 
ionosphere.! This potential difference, 


together with the atmosphere’s total con- 
ductive qualities, is sufficient to cause 
the earth to lose electrons to the iono- 
sphere continually. 

The entire earth’s surface and the ion- 
osphere may be considered to be oppo- 


CHARGED 
RAIN, 
SNOW 


AND 
DUST 


Figure 1. Electrically charged particles, 
such as raindrops, snow and dust, strike 
an antenna’s tower, boom or elements and 
induce a current impulse that produces 
broadband noise. The noise is called 
precipitation static. 


Remote Control, of up to 16 Channels. 
Radius M200 or Maxtrac 300 Series Radios. 


The CPI mode! MCR IO remote and MCR IOP interface panel will allow you 
to remote control Radius or Maxtrac radios, up to sixteen channels, over any two 


Wire voice grade circuit. 


The MCRIO remote control system provides LED displays for remote 


channel indication. channel up and down buttons. PTT indicator. on-hook PTT 
capability, monitor button and indicator. intercom capability between parallel 
remotes and the radio, scan control button and indicator for those radios so 
equipped and speaker volume control. 
Features 

* Simple installation - No soldering, cutting or cramping 

* Provides remote channel indication 

+ Does not require B308 opbon 

+ Remote transmissions heard over radio speaker 

+ Radio transmissions monitorec on remote speaker 

+ Uses any two wire voice grade circull 
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sitely charged plates of a vast capacitor 
with a leaky air dielectric. Along with 
ions that make the air slightly conduc- 
tive, meteorological processes contrib- 
ute to the earth-ionosphere “‘capacitor's” 
leakage. The hydrologic cycle— 
precipitation—falling rain. for 
example—tends to drop larger, less mo- 
bile ions toward the earth as electrons 
rise in moisture-laden updrafts. 

The earth’s steady loss of electrons is 
called ionic current. Infinitesimal as it 
is, it has been measured and it amounts 
to about 9A for every square mile on 
the earth's surface.! Ionic current flows 
via the most convenient conductive 
path—the path of least resistance. Thus, 
most of the electrons are discharged at 
natural and man-made points, such as 
peaks, trees, buildings, towers and an- 
tennas that project into the air. 

When electrically charged particles, 
such as raindrops, snow and dust, strike 
an antenna’s tower, boom or elements, 
they induce a current impulse that 
produces broadband noise. (See Figure 
1 to the left.) The noise is called precipi- 
tation static. It generally is defined to 
include all external atmospheric electri- 
cal effects that produce electromagnet- 
ic interference. 


Corona discharge noise 

Another type of noise, corona dis- 
charge noise, happens when electrons 
flow through the antenna’s tower, boom 
or elements and into the atmosphere 
when a charged cloud is near. (See Fig- 
ure 2 below.) 


CORONA 
DISCHARGE 


Figure 2. Another type of noise, corona 
discharge noise, happens when electrons 
flow through the antenna’s tower, boom or 
elements and into the atmosphere when 
a charged cloud Is near. 
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Corona or brush discharge occurs 
when a charge builds up and clectrostat- 
ic lines of force develop. More lines of 
force per square inch appear at the shar- 
pest points where it is more likely a 
strong field will pull free electrons from 
the point. 

Electrons pulled from a sharp point 
form a corona or brush discharge that 
causes radio noise. 


This type of noise can be caused when 
a mobile antenna is in motion. To re- 
duce the noise, most mobile antennas 
are fitted with a ball at the tip. (The ball 
offers protection against puncture 
wounds, too.) Because the mobile whip 
lacks a sharp point, corona discharge is 
reduced. 

If enough electrons leave the tip, they 
heat and ionize air near the tip. The air 


1 dB 
N.F. Galn Comp. Device 
Receive only Freq. Ranges (MHz) (dB) (dB) (dBm) = Type Price 


P30VD, P35VD, P40VD, P45V0 


30-35, 35-40, 40-45, 45-50 


<13 #15 0 DGFET §$ 44.95 


takes the form of a visible spark, known 
as St. Elmo’s fire. 

Corona is a major source of noise in 
the discharge category, but there are 
others, such as streamer currents that 
may precede lightning strikes and elec- 
trical arcs between objects with high 
voltage differences. When a charge 
builds up on an antenna, tower or oth- 
er supporting structure, an arc may oc- 
cur. The are may leap between any in- 
sulated parts or poorly connected parts 
if the charge potential rises high 
enough—and it happens frequently. 


Hardware noise 

Another noise source is the antenna 
and tower hardware. Without proper 
grounding and bonding, the hardware 
may create multiple noise sources. Pay 
particular attention to any point where 
two conductors are in poor contact. Two 
conductors rubbing against each other 
can cause several types of noise, includ- 
ing rectification of strong radio signals 
from any nearby source. 

Ifa feedline is not secured at short in- 
tervals. wind may cause enough move- 
ment to wear through the cable jacket, 
exposing the shield to intermittent con- 
tact with the tower and creating anoth- 
er noise source. 

Joints formed of dissimilar metals, 
such as copper wirc-to-galvanized steel 
tower connections for grounding, may 
corrode and oxidize quickly because of 
galvanic action. The best way to bond 
such joints is with exothermic welding, 
known by the trademark Cadweld.* Ex- 


P30VDG, P35VDG, PAOVDG, PASVDG 30-35, 35-40, 40-45, 45-50 <05 26 +12 GaAsFET $109.95 othermic welding provides a mechani- 
P150VD, P160VD, P170VD 150-160, 160-170, 170-180 <15 15 0 DGFET $ 4495 oe r rie slectric: re ary re 
P150VDA, P160VDA, P170VDA 150-160, 160-170, 170-180 <11 15 0 OGFET §$ 5695 cally rigid, electrically superior, low 
P150VDG, P160VDG, P170VDG 150-160, 160-170, 170-180 <0.5 24 +12 GaAsFET $109.95 maintenance connection that does not 
P450VD, P460VD 450-460, 460-470 <18 15 -20 Bipolar $ 49.95 coreofienar| leone 
P450VDA, P460VDA 450-460, 460-470 <12 16 -20 Bipolar $ 74.95 - er a 
P450VDG, P460VDG 450-460, 460-470 <05 16 +12 GaAsFET $109.95 Both corona and precipitation static, 
P800VDG, P830V0G, P860VDG 800-830, 830-860, 860-890 <0.6 19 +12 GaAsFET $119.95 Say a zs 
are well known and easy to recognize. 
Inline (rf switched) (The abbreviation p-static often is used 
SP30VD, SP35VD, SP40VD, SP45VD 30-35, 35-40, 40-45, 45-50 <14 15 0 ODGFET $ 7495 to refer to either or both.) P-static can 
SPGOVDG, SP25VDG, SP4OVDG, SP45VDG 30-35, 35-40, 40-45, 4550 <055 26 +12 GaAsFET $139.95 ee ead 
SP150VD, SP160VD, SP170V0 150-160, 160-170, 170-180 <16 15 0 OGFET $ 74.95 raise the actual noise level 40dB to 50dB 
SP150VDA, SPI60VDA, SP170VDA 150-160, 160-170, 170-180 <12 15 0 OGFET $ 86.95 above the ambient noise level for sus- 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <055 24 +12 GaAsFET $139.95 ; 
SP450VD, SP460VD 450-460, 460-470 <19 15 -20 Bipolar $ 7995 tained periods. The phenomenon long 
SP450VDA, SP460VDA 450-460, 460-470 <13 16 -20 Bipolar $104.95 ah toktn Netecrains to satindl Tia Eke reid 
SP450VDG, SP460V0G 450-460, 460-470 <055 16 412 GaAsFET $139.95 has been known to affect the HF radic¢ 


spectrum, and it was not believed to 
have much effect above SOMHz. Recent. 
well documented reports indicate that 
sustained VHF and UHF p-static noise 
can and does occur.4 


Every preamplifier is precision aligned on ARR’s Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount Inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N Improvement 6-14 dB typical. Other amateur, 
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41-1000 MHz range. Please Include $2 shipping in U.S. 
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masks weak signals. This reduces the 
receiver's signal-to-noise ratio. prevent- 
ing otherwise usable reception. 

Because FM is the most popular 
mode on VHF and UHF, the effects of 
p-static noise in those bands is not as 
readily apparent when it happens. Re- 
ceiver desensitization as great as 20dB 
to 30dB may occur without unsquelch- 
ing the receiver. The noise decreases 
system range, makes received signals 
noisy and causes calls to be missed. The 
deficiency may be attributed to “poor 
conditions.” 

Sometimes the noise rises high 
enough to unsquelch the receiver. When 
it does, a repeater may transmit white 
noise “for no apparent reason.” 

P-static’s frequency spectrum may 
lead to the conclusion that a given re- 
ceiver range is immune to the noise. But 
frequency discrimination applies only to 
linear circuitry. Large transients that 
drive a recciver into non-linear opera- 
Uion represent another desensitization 
mechanism. 

Typical characteristics of individual 


“Y 
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electron avalanches that make up a co- 
rona discharge include an amplitude of 
l0mA, a rise time of 10 nsec (nanose- 
conds, which are one-billionth of a sec- 
ond) and a decay time of 100 nsec.> 

For a typical 50Q antenna. this 
characteristic results in an impulse volt- 
age that peaks at 0.5V. Compared to 
normal receiver sensitivities in the range 
of O.5zV, a O.SV signal is huge. 

The electron avalanche causes the 
broadband noise, which in turn is modu- 
lated at the avalanche repetition rate. 
The repetition rate ranges from a low 
audio signal of a few pops per second, 
through the audio range and up to at 
least IMHz. Through the receiver, you 
hear a high-pitched, screaming noise 
that comes in cycles two to 20 minutes 
long. 

The pitch changes constantly. At 
times, it sounds like ignition or alter- 
nator noise. The noise slowly goes away 
as the static charge discharges through 
the receiver front end, Then the noise 
repeats as the antenna system recharges. 
The pattern occurs with mobile and 
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Photo 1, P-static and corona noise can be 
reduced or eliminated with wick discharg- 
ers. These static discharge devices bleed 
off the excess electrons, reducing un- 


desired electrical noise and receiver 


desensitization. 


fixed stations alike. 

Data presented here indicate that p- 
static and corona noise can be reduced 
or eliminated with wick dischargers. 
(See Photo | above.) These static dis- 
charge devices bleed off the excess elec- 
trons, reducing undesired electrical 
noise and receiver desensitization. The 
wicks reduce a structure’s discharge 
threshold by draining the charge before 
it reaches a level at which severe broad- 
band noise is caused. 

The wick is the type of device used 
by the aircraft industry to reduce elec- 
trostalic interference to airborne and 
ground station equipment. The differ- 
ence is that this model has been op- 
timized for antennas instead of airframes 
to ensure the antenna is not detuned, 
even when the wick is mounted on the 
antenna clement 

Few aircraft manufacturers do not of- 
fer, at least as an option, a high-quality 
static discharger installation. These stat- 
ic discharge devices are just as effective 
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the-art dispatch console, Orbacom’s 
TDM.-150 is the solution. TDM- 
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in eliminating the same problems from 
antennas and towers. They deliver re- 
sults on long wires, dipoles. yagis for 
HF through UHF, verticals, TV anten- 
nas and satellite dishes during corona 
and p-static charging conditions. In 
many cases, the discharge wicks reduce 
the noise level several decibels under 
normal weather conditions. 

In the aircraft industry, the standard 


procedure for discharger wick ground 
testing is to insulate the wick from the 
airframe and mon:tor the discharge cur- 
rent. The aircra‘t is insulated from 
ground and exposed to an ion flooding 
fixture. The current discharge levels 
then are used to determine how many 
wicks are needed and in which areas 
they should be placed. Aircralt are sub- 
ject to the influence of more variables 
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than antennas and towers are. 

To test the dischargers, two identical 
7-clement SOMHz yagis were assembled 
and mounted 30 feet high (1.5 wave- 
length). One wavelength separated the 
yagis. Both were fed with equal-length 
feedlines. (See Figure 3 below). Both 
yagis were swept with a spectrum 
analyzer-tracking generator combina- 
tion to verify their resonance at the same 
frequency. 


1.5 


Figure 3. To test the dischargers, two iden- 
tical 7-element 50MHz yagis were assem- 
bled and mounted 30 feet high (1.5 wave- 
length). 


The antennas were lowered, and a 
static discharger was attached to each 
end of the boom on one yagi. (See Fig- 
ure 4 below.) The yagis were raised 
back to 30 feet. The yagi without the 
discharger was used as a_ control 
antenna. 


DISCHARGER 


Hi8 INCHES 


Figure 4. A static discharger was attached 
to each end of the boom on one yagi. The 
yagi without the discharger was used as 
a control antenna. 
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The results are shown in Figure 6 on 
page 36. The reduction in corona dis- 
charge and p-static attributed to the dis- 
chargers is not trivial. 

The noise measurements were made 
as an approaching weather front caused 
a few sprinkles of rain to fall as the noise 
level peaked. It does not have to be rain- 
ing for corona and p-static discharge to 
take place. A weather front with embed- 


ded charged clouds moving in the an- 
tenna’s vicinity causes electrons to build 
up. 

When the discharge threshold is 
reached and discharging begins, the 
noise starts. The object of using the 
wicks is to reduce the discharge thresh- 
old. With a lower threshold, electrons 
drain at a lower potential that does not 


cause noise or that causes less noise. If 
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the charging intensity is high enough, 
some noise will be heard. But the noise 
level is likely to be 20dB to 30dB less 
than it would be without the wicks. 
Efforts were made to find the wicks’ 
optimum mounting location. The first 
noise graph (Figure 6) was made with 
the dischargers mounted vertically, 18 
inches from the ends of the 40-foot 
boom. Noise reduction was significant. 
Next, the wicks were positioned on 
the ends of the boom and in the plane 
of the boom. (See Figure 5 below), Fig- 


DISCHARGER 


Figure 5. A second test was made with the 
wicks positioned on the ends of the boom 
and in the plane of the boom. 


ure 7 on page 38 shows noise results of 
the Figure 5 wick position. The per- 
formance improvement probably results 
from the discharger being in a more 
prominent de field area of the antenna. 

Dischargers can be mounted vertical- 
ly at the end of the boom if they are 
within three inches of the end. 

Data are being collected with the dis- 
chargers mounted on the driven element 
of a seven-element yagi to compare the 
effectiveness of boom, driven element 
and parasitic element mounting po- 
sitions. 

Various methods were used to record 
the antenna and discharger perform- 
ance. Noise graphs were prepared from 
data collected by an cight-channel 
analog-to-digital converter connected to 
an IBM PC-AT-compatible computer. 

A three-range ammeter was built to 
measure individual discharger currents 
during various weather conditions. The 
ammeter read in 100-picoamp, 100- 
nanoamp and 100-microamp scales. 

Once a normal baseline is established 
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OF Sdligation Ail ICOM ragios sgnificonby exceed FCC requ 
lahons limiting spurious emissions 28992 


£ 4992 ICOM Amesca. inc 


NOISE IN dBm 


W/O WICKS -104) -99 -55 | -82  -—86 -89 | -91 | -93 | -97 | -99 | -103/ -103 


WITH WICKS | -104 —102 -77 -95 | -97 -99 | -100 -102| -103 -104 -—104| -104 


Freq. = 50MHz WO WICKS Hg. WITH WICKS AS-1 mounted 18 inches from end of boom 


Figure 6. Noise measurements were made on the yagi test setup shown in Figure 3 as an approaching weather front caused a 
few sprinkles of rain to fall and the noise level peaked. It does not have to be raining for corona and p-static discharge to take 
place. The graph compares noise received on the yagi with dischargers with noise received on the yagi without dischargers. 


You can count on 
Telewave’s perfor- 
mance-packed site 


equipment, base 


antennas and test equip- 
ment combined with 
Hutton’s fast, no-hassle ser- 
vice to make your job easier. 
Call us toll-free for technical 
advice and speedy delivery. 
HURON 


COMMUNICATIONS 


Dallas, Texas 

214-239-0580 FAX 239-5264 
800-442-3811 

Norcross, Georgia 
404-729-9413 FAX 729-9567 
§00-741-3811 

Hutton National 

Humble, Texas 
713-446-4050 FAX 446-5779 
800-325-8950 
Communications Works 
Denver, Colorado 
303-820-2929 FAX 820-2809 
800-726-6245 


SITE EQUIPMENT . HUTTON HAS WHAT IT TAKES 
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(ON ANTENNAS 


BASE STATI 


MONITORING AND 
TEST EQUIPMENT 


A 
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AutoPath... 
D ae | Why Didn't | 


a 


‘ex, Think of That? 


PY 


x / ... the Model 49 
LTR Controller 
“os Wy A NOW has the 

hy Power to Control 

the Call-Transfer Feature 
of the Telephone Company 


@ETRON MODEL 49 TRUNKING REPEATER MANAGER 


— 
° ° 
° 
PL TMC TELCO ALM CARE Tne POWER ma ana comment 
CO CT 


Zetron is always thinking of new ways to expand their customers’ revenue-generating services. 
The Model 49 Trunking Repeater Manager, already the industry leader, now has the power to offer 
new advanced features with the AutoPath software option. 


e Automatic Networking 
¢ Search-and-Find Roaming for Interconnect Calls 
¢ Call Forwarding; Ring-No-Answer Forwarding 


Upgrade your Model 49s with AutoPath or buy new Model 49s configured with AutoPath. Let 
the power of AutoPath go to work generating additional revenues for you. 


Find out more about how the Model 49 makes good sense and how it makes you money. The 
Model 49 provides LTR logic, interconnect (RIC), validator, airtime accumulator, and built-in 
modem -- all in one package! Don't ponder any longer. Call, write, or send us a fax today! 


12335 134th Ct. N.E. a ETR © fd Phone: (206) 820-6363 
Redmond WA 98052 Fax: (206) 820-7031 
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NOISE IN dBm 


W/O WICKS | -95 -50 | -75 -73 | -80 | -57 | -93  -95 | -99 | -103| -104 
WITH WICKS —98 =A | -96 | -93 -98 -82 | -100| -102) -103| -104| -104| -104 


L 


Freq. = SOMHz —_____ W/O WICKS — »—. WITH WICKS AS-1 mounted on end of boom 


Figure 7. A second set of noise measurements made with the wicks positioned at the ends of the boom shows improved perform- 
ance that probably results from the discharger being in a more prominent de field area of the antenna. 


Professionals preter Murti 


Professionals know they can depend upon Multiplier : « 
2-Way Radio replacement batteries to deliver: ir 4 
®@ Unbeatable performance ® Highest available capacity Ais || 
@ Unsurpassed reliability ® Form, Fit and Function 
that meet or exceed O.E.M. @ Fast order processing 
® Made in U.S.A. 


Over 1000 batteries available 
for all 2-Way equipment. 


Call or write for our new 2-Way 
Radio and Cellular Catalogs. 


et oe 


pe 


Contact us for the name of your 
nearest Multiplier distributor. 


Distributorships are 
available worldwide. 


bit . 1 z / 
mee eet vanes : ; x 


i M 7 Seater 
alti lier MULTIPLIER INDUSTRIES CORP. 
135 Radio Circle, P.O. Box 630 Ml, Kisco, NY 10549 U.S.A 


Tel: 914-241-8510 Telex: 4932483 MULTUI FAX: 914-241-1103 
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Standard’s HX580T: 
Two Trunking Formats Plus 800 MHz Conventional 


~ Standard’s new HX580T offers the 
est of both trunking systems in a 
ture-packed portable fully compati- 
ith’ either EF] LTR® or Motorola 
vacy Plus® trunking formats. 
~_ It can even operate as a.conven- 
“tional 109-channel 800 MHz radio, 
upporting talkaround channels. 
ein ‘field pci y 
pee z i 


» Communications 
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A Privacy Plus? 


Handheld 
Fully compatible, with a fu 
complement of convenient features: 


Group Select, Subfleet Fleet Call ercien 


Encode, Fleet Call Decode, 

5 Channel Restrictio 

Channels, Busy. Sean 

System, Quick Access and more! 


An LTR® Trunking Handheld 
Packed with features to maximize 

trunking convenience: 

Group Select, Block Decode, Block 


Decode Timer, Block Transmit Inhibit, 


Floating System. Auto-Transmit LTR@ 
Talkaround, and mo 


“Loaded with unique 


ae Group Select, Squelcht T 
“€TCSS/DES Lockout Ta 


Monitor/Volume Se 


The onset of audible noise did not 
happen simultaneous with discharger in- 
creases above the normal baseline. 
Usually. the baseline current had to be 
exceeded by at least 10 times before de- 
tectable audio noise resulted. Neverthe- 
less. the receiver front end can be 
desensitized by 10dB to 20dB before 
noise is heard. 


Mounting 

The dischargers are 0,187-inch (3/16") 
x 675-inches long. Each discharger re- 
quires one tapped 4-40 mounting hole. 
Only the 0.25-inch base of the discharg- 
er is metal, so antennas are not signifi- 
cantly detuned even when a discharger 
is mounted on an active element at fre- 
quencies below 470MHz. 

Most antennas are at de ground poten- 
tial. With such antennas. no modifica- 

- tion is required when a discharger is 

Photo 2. A discharger mounted on the boom of a 430MHz, circularly polarized satellite | mounted. A discharger mounted on an 
antenna. element that is not de grounded should 
for fair-weather discharger current. to 30 miles away. Using the ammeter in — be bypassed to ground with a |OOKQ or 
changes in readings can detect an ap- this way requires a resolution of at least’ 1M@ resistor to provide the de path. 
proaching front when itis still 20 miles 1.0 picoamp. Photo 2 above shows a discharger 


tame SS 


PROVEN PERFORMERS - ECONOMY PRICED 


Rural Telephone System Automatic Morse Code 


Provides Wireless Identifier and Site Monitor 
Phone Service 


DATA WGNAL, inc 


eeee shy : 
Low-cost alter- — : @ 


native to wire- 

line service. Microcomputer-controlled and totally field program- 
Provides full-duplex remote telephone mable, including the ID and all timing parameters. 
service compatible with DTMF or rotary Provides inhibit inputs and an inhibit-release delay 
exchanges. The remote terminal provides to prevent traffic interference. Meets all FCC re- 
ring voltage to activate any standard tele- quirements. The site monitor feature enables up to 
phone set bell. Plugs into virtually any six site functions to be continuously monitored and 
repeater system. to provide status information to a remote decoder. 


Model RTS-25 $499.00 Model ID/SM-700 $159.00 


DATA 
T : 912-883- 
SIGNAL 2403 Commerce Lane Telephone: 912-883-4703 


MCORPORATED Albany, Georgia 31708 Toll Free: 800-652-9296 


Circle (35) on Fast Fact Card 


40 Mobile Radio Technology January 1993 


--POWER ON WITH ASTRON 
DC TO AC POWER INVERTERS... 


= 


Operate the following equipment from any 12vde source including 
Cars, Trucks, Boats and RV's ETC. 


Laptop and notebook computers 

Facsimiles 

Battery Chargers for laptop & notebook computers, cellular phones and camcorders. 
Computer peripherals, scanners and printers. 

Stereos, VCR and TV. 

Test equipment, power drills and other electronic equipment. 


SPECIFICATIONS 


Output power 
30 minutes: 
Surge: 
Continuous: 
Input Voltage: 
Output voltage: 
Output frequency: 
Output waveform: 


Efficiency: 

Low battery alarm: 
Low battery shutdown: 
Dimensions (Hx W x L): 
Weight: 


Protection features: 
Over temperature: 
Overload: 

Short Circuit: 
Reverse polarity 


125 watts 
200 watts 


100 watts 

10 to. 15 VDC 

115 VAC RMS +5% 
60 Hz+ 2% 
modified sinewave, 
phase corrected 
90% 

10.7 V 

10 V 

1.2" x 3.5" x 4.5" 
14 0z. 


Electronic shutdown 
Electronic shutdown 
Electronic shutdown 
Fuse 


PI-250W 


250 watts 
500 watts 


200 watts 

10 45 VDC 

115 VAG RMS '+.5% 
60:Hz+:0.01% 
modified sinewave, 
phase corrected 
90% 

10.7 V 

10V 

1.5" x 4.5" x 6" 
1.25:Ibs. 


Electronic shutdown 
Electronic shutdown 
Electronic shutdown 
Fuse 
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ASTRON 


RnR ePMmRA TIMANAL 


600 watts 
1500 watts 


500 watts 

10 to 15 VDC 

115 VAC RMS + 5% 
60 Hz + 0.01% 
modified sinewave, 
phase. corrected 
90% 

10.7V 

10V 

3"x 9" x 10" 

5.25 Ibs; 


Electronic shutdown 
Electronic shutdown 
Electronic shutdown 
Fuse 


9 Autrv « Irvine. CA 92718 ¢ (714) 458-7277 © FAX (714) 458-0826 


mounted on the boom of a 430MHz. 
circularly polarized satellite antenna. 

You can demonstrate how effective the 
discharger is by insulating it from the 
boom and connecting a single wire to 
a zero-center, I50zA meter to ground, 
as shown in Figure 8 to the right, The 
meter should be protected with back-to- 
back diodes. 

As much as 100yA of discharger cur- 
rent will flow when the noise level rises 
to 40dB above the ambient level. The 
readings may differ at various installa- 
tions, but the correlation will be evident. 

A zero-centered meter is used be- 
cause the discharge can be positive- 
point corona or negative-point corona. 

These dischargers are not lightning 
“deterrent” devices. Although they are 
installed in the most prominent de field 
area, they may become “sacrificial” if 
lightning strikes, possibly reducing 
damage to more expensive equipment. 

Once installed. dischargers require no 
maintenance, They rarely need to be 
replaced. 

As a precaution. check them to be 


Interceptor™ 


Digital Paging System 
Analyzer 
“Off the Air System Analysis" 


INSULATOR 


4) 


Figure 8, To demonstrate how effective the 
discharger is, insulate it from the boom 
and connect a single wire to a zero-center, 
150A meter to ground, Protect the meter 
with back-to-back diodes. As much as 
100,:A of discharger current will flow when 
the noise level rises to 40dB above the am- 
bient level. The readings may differ at var- 
ious installations, but the correlation will 
be evident. 


sure they show continuity with whatev- 
er they are attached to. There must be 
an electrical path from the discharger 
to the structure. Other than checking for 
physical damage and a satisfactory me- 
chanical connection while you perform 
other antenna and feedline inspections. 


| : 
Page Sitter™ 


Page Monitoring and 
Retrieval System 
No More Missed Pages! 


you will find the 
maintenance-free. 

A discharger's resistance is in excess 
of 20MQ, so to measure its resistance, 
a driving potential of at least IOOV may 
be required. Take care when making 
measurements at a voltage that high. 


dischargers are 
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A Pop Up Alpha Paging 
Program for Your PC 


Full featured at a fraction of the cost. 


Turbo Charge your Digital Paging System! 


Maximize pager capacity per channel! 
Minimize busy hour delays! 

* Golay, NEC and Pocsag 512 / 1200. 

* Real Lime display of all modes. 

* Capcode, function code, pager type, synch 
code or preamble and dala message. 

* Batch fill and efficiency analysis. 

* Break down of data stream to binary level. 


* 24 statistical summary - pages, data words 
and addresses per second. 


* Pager trap and logging. 
* Cyclic page detection and alarm. 


* Simultaneous Multi-Channel Operation 


* Tracks over 32,000 Digital Pagers 
Alpha or Numeric (¢xpandable). 


* Stores to individual password 
protected files for we¢ks or months. 

* Records Time /Date, Capcode, Function 
Code, Pager Type and Data Message. 

%* Automatic Decoding of NEC, Golay, 
Pocsag 512/1200 Synch Codes 1 - 4. 


* Works with all terminals, 


%* “Off The Air” - No hardware connections. 


* Instant retrieval local or remote. 


* Multiplechannels. 


/ Unlimited Subscribers & Groups. 
/ Uses only 4.2K of Memory. 

/ Multi-tasking operation. 

/ Full [IXO/TAP protocol. 


/ Wrap around page logging 
with recall. 


¥ Windows & Lan compatible. 
¥ Scrial ports 1- 4. 
/ User selectable hot keys. 


Only $19.95 


Quantity Discounts Available. 


Statistical Control Systems Corporation - 3430 27th Parkway - Sarasota, Florida 34235 
1-813-954-8816 - Fax 1-813-954-8624 
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WHY GAMBLE WITH SPEECH SECURITY? 


TVS-2/Mic-Coder 


ice Scrambler 
million 
Tactical Rolling Code Voice 
Scrambling Microphone 
ee Compatible with TYS.2 
m ie entry or fading to a hone 
Resynchronia andl e ae wi with backlit leva ; 
Digitally ¢° -¢ throug = silos LEDs: scramble 
: &3 Groups) & et 


encryption s 


Requires U9." 
License for export 


To Order Call Toll Free: 1-800-MIDIAN’S 


Telephone: (602) 884-7981 
World Leader in innovative Communications Technalogy 


FAX: (602) 884-0422 
MIDIAN ELECTRONICS, INC. | 2302 East 22nd Street / Tucson, Arizona 85713 
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How to configure 
linked radio networks 


Wide-area radio communications system coverage can be achieved with 
multiple sites linked into a network. Here are some considerations for 
choosing between half-duplex and full-duplex configurations. 


By A.O.J. Woodfield 


Linked radio networks provide wide- 
area coverage by connecting individual 
radio repeaters or base stations with ra- 
dio links, microwave links or tradition- 
al cable pairs. 

Many linking methods are available. 
Some are relatively complex, such as 
voting system combining. 

Simpler linking methods are availa- 
ble, such as half-duplex and full-duplex 
linking. Properly configured, these net- 
works support continuous-tone con- 
trolled squelch system (CTCSS) 
signaling. 

Figure | below shows a conventional 
wide-area linked system with four sites 
linked via UHF radio. A repeater or 


Woodfield is manager of Uni-Lab New Zealand, 
Christchurch, New Zealand. 


base station at each site provides local- 
area mobile coverage. 


Linking methods 

> Half-duplex linking provides a 
connection that is used in only one 
direction at a time. An in-vehicle cross- 
band link that uses a pair of mobile units 
connected back-to-back is a common 
example. 

> Full-duplex linking provides a two- 
way link in which speech or data traf- 
fic or both can flow in both directions 
simultaneously. Telephones and cellu- 
lar radios are examples of full-duplex 
links. 

Incidentally, the term “‘full-duplex 
base station” refers to a receiver and a 
transmitter operating at a remote site, 
perhaps in full duplex, where the 
received audio is not retransmitted over 
the transmitter at the same site. A taxi 


Figure 1. This conventional wide-area linked system has four sites linked via UHF ra- 
dio. A repeater or base station at each site provides local-area mobile coverage. 


dispatch system in which car-to-car 
transmissions are not desired, only a 
link between each mobile and the dis- 
patcher or control center is an example. 

In standard mobile radio networks it 
often is quite satisfactory to use the more 
limited half-duplex linking techniques. 
Half-duplex linking normally costs less 
because less equipment is required. 
Nevertheless, full-duplex linking pro- 
vides some advantages and may be es- 
sential for some system applications. 

Figures referred to in the following 
text show the wiring required at cach 
site. Some details are omitted to keep 
the diagrams as clear as possible, and 
some assumptions are made about in- 
put and output signals, including: 

O Active LOW PTT (push-to-talk) 
and Rx Gate (carrier-operated relay 
[COR] signal or Receiver Gate signal) 
signals are assumed in all of the dia- 
grams. In other words, a ground on the 
PTT input turns on the transmitter, and 
when the receiver receives a valid sig- 
nal, the COR or Rx Gate signal line 
goes to ground. 

Some alternate systems may use 
—48Vde signals, active HIGH PTT lines 
or even loop-keying or tail-keying sig- 
nals. They all are similar to the system 
shown here, but they require slightly 
different circuit arrangements to provide 
the same functions illustrated. 

O Duplexers and antennas are not 
shown. 

O) Power supply details are not de- 
scribed. 


Half-duplex linking 

The major advantage of half-duplex 
linking is simplicity. With simplicity 
comes reduced cost, not only from a 
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: " @ « a ® * *. eg *% # > . 
THE UNIVERSE IS UNFOLDING AS IT SHOUL 


FUNCTIONS AND FEATURES: 


4 = Integrated E9-1-1 and mobile radio dispatching 

4 = Even the small desktop can interface locally to sixteen 
radio channels, ten 9-1-1 trunks or CO lines 

Consoles can be paralleled with non-disturbing circuit sharing 
Paralleled consoles can be in close proximity or remotely located 
Digital T1/E1 trunks between clusters of paralleled consoles 

Digital audio processing and switching 

Consoles can be hooked up to sophisticated COM-NODE™ MRC switch 
Built-in battery back-up even for smallest desktop version 


>PPrPrprre 


Sales Offices : Pennsylvania (412) 682-2179, Fax: (412) 682-0724 
Connecticut (203) 350-2658, Fax: (203) 350-3911 
Canada (819) 778-2053, Fax: (819) 778-3408 


CML Technologies Inc., 75 Boul. de la Technologie, Hull, Quebec CANADA J8Z 3G4 


LINK Rx 


LINK Rx LINK Tx 


Rx Rx VF Rx Rx 


GATE DISABLE OUT 


Rx — 
our DISABLE GATE 


REPEATER Tx REPEATER Rx 


Figure 2. This is the wiring diagram for an end terminal site, such 
as Site 1 or Site 4 in Figure 1. In this case, the system uses repeat- 
ers at each site to repeat the received signal at the same site 
for other mobiles in the area to hear. 


AR2400 ; 


RF MODEM/PRINTER few 


AN AFFORDABLE APPROACH TO DATA RADIO ania 


ALSO IN 
STOCK: 


AEA DATA 


The AR2400 is an inexpensive AX.25 Packet Terminal Siang 
complete with built-in printer-perfect for dispatch FANON 
operations where vehicles may be un-attended ora HENRY 
printed record of calls is desired. Messages can be HOXAN 


coded for security. Call for details. ra 


2050 S. Bundy Drive 
HENRY io Angeles CA 90025 _ KANTRONICS 


Or: 1.310.830.1234 MAXON 
FAX: 1-310-826-7790 OPTO 


PIPO 
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GATE DISABLE OUT 


REPEATER Tx 


LINK Tx 


VF Rx Rx 
OUT DISABLE GATE 


REPEATER Rx 


Figure 3. Midway sites differ slightly from terminal sites in half- 
duplex linked systems—one diode is added. To let either end of 
the system to receive signals from the opposite end, intermedi- 
ate sites must have full-duplex links. 


reduction in system equipment such as 
audio splitters, combiners and antenna 
duplexers, but also from reduced main- 
fenance costs. 

In the half-duplex system, the link 
connects audio from one base station to 
another, or from one repeater to anoth- 
er. in only one direction at one ume, 
retransmitting the audio as required at 
each of the sites in turn. 

Figure 2 above shows an example of 
the wiring for an end terminal site, such 
as Site | or Site 4 in Figure 1. In this 
case, the system uses repeaters at each 
site to repeat the received signal at the 
same site for other mobiles in the area 
to hear. 

In addition, the system links the 
received signal from the terminal site to 
other sites in the system. Diodes pro- 
vide the connection paths between the 
Rx Gate output signals and the PTT in- 
puts of the local repeater transmitter and 
the link transmitter. 

The two extra diodes connecting with 
the Rx Disable inputs on the receivers 
ensure signal collisions do not occur. 
For example, if the link receiver is busy 
and its audio is being retransmitted by 
the local repeater transmitter, then if a 
local mobile tries to call (perhaps be- 
cause the mobile operator has his vol- 


If you're looking for a high-quality mic with the features you need at a price you can afford, 
Shure has the answer. Three mics designed to fit the needs and budgets of practically any 
user and built tough to give you the reliability you've come to expect from Shure. 


885TT DIMF - QUALITY THAT’S AFFORDABLE. The 8851T gives you an unbeatable 
combination of economy, dependability, audio quality, and ease of use. It's a continuous- 
tone DTMF microphone that sets new standards for value and performance. 
Features include: 
* [lluminated keypad — designed to last and requiring no extra wiring in most cases. 
* Million-Cycle Leaf Switch'’— a Shure exclusive, giving you longer trouble-free use. 
* Positive tactile feel keys and audible tone to help make number entry 
easy and accurate. 
* Externally adjustable audio and DTMF levels for easy installation. 
* Tailored frequency response and Top-Talk Sound Channels ™ 
provide optimum clarity and intelligibility. 


890TT DIMF - THE PROGRAMMABLE CHOICE. The 8907T is a 
burst-mode DTMF microphone with all the features of the 885TT. 
plus programmable functions, including: 

¢ Auto-dial feature with ten memory locations (up to 16 digits each). 
¢ Last number redial. 

* Lithium battery keeps the programmed memory safe for years. 


590T - A DYNAMIC PERFORMER. The 5907, 
featuring a Shure amplified dynamic cartridge, is 
ideally suited to a wide range of mobile installations, 
Tailored frequency response provides optimum voice 
articulation while it discriminates against other 
sounds, The 590T is a workhorse designed to provide 
trouble-free service under the harshest conditions. 


ALL FEATURE THE SPEED, VERSATILITY AND COST- 
SAVINGS OF MODULINK® TECHNOLOGY. All three 
mics are part of Shure’s patented ModuLink System 1. 
Modular cordsets allow these mics to plug instantly 
into virtually all of the most widely used radio transceivers 
with no hardwiring — making installations and cable 
replacement, literally, a snap. Replaceable cordsets also help 
reduce inventory and lower repair costs. 


THE FINAL WORD ABOUT QUALITY. A: Shure commitment to quality is 
not simply talk. You'll be able to see and feel the quality of our mics as soon as 
you pick one up. Because we test them tougher, our mics last longer and perform better. 


CALL 1-800-257-4873. We'll rush you a free catalog explaining, in detail, all the features 
and benefits of Shure Communication mics and a complete radio compatability chart. 


COMMUNICATIONS PRODUCTS 
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ume control turned down), the diode 
going to the repeater Rx Disable input 
prevents the repeater receiver gate from 
keying the system. 

Similarly, if the local repeater is be- 
ing used and a call is made from anoth- 
er site, a possibility in such systems be- 
cause of keying delays, then the link 
receiver is prevented from opening by 
this Rx Disable logic. 


TAD 


...the Right radios for any job... 


TAD M8 


Covers 138-174 Mhz band or 
406-470 Mhz band 

99 Channels 

8-40 Watts adj. 

Field Programmable 

Priority Scan and CTCSS 


The passive splitter in Figure 2 fre- 
quently is a simple resistor splitter- 
combiner that allows the audio to be 
split around the site equipment. 

The four-port unit shown illustrates 
the signal level losses of a four-port, 
6000, fully balanced unit that [ often 
use. The unit typically has port-to-port 
loss of about 10dB. This unit may sound 
complex, but it consists of a small 


TAD MD150 


TAD RADIO 


of Canada Inc. 


(509)326-1511 


612 N Maple, Spokane WA 99209 


In Canada (604)545-1150 


Circle (39) on Fast Fact Card 


BIG or SMALL 


We Have 


VoCom / RF Corporation 


Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233 ) 
FAX 708/924-9078 


It All! 


POWER 
AMPLIFIERS 
FOR ALL INPUT LEVELS 
eVHFE Low Band to 300 watts 


eVHF High Band (140-200 MHz) 
to. 500 watts 

*UHF Low Band (100-550MIHz) 
(0 850 watts 

*UHF High Band (S00-S60MIz) 
to 140 watts 

¢ True continuous rating at 

high ambient temperatures 
© FCC type accepted 
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25mm x 25mm printed circuit board 
with eight resistors. 

The midway sites differ only slightly 
from terminal sites in half-duplex linked 
systems. Figure 3 on page 46 shows the 
difference—one extra diode added. To 
allow for cither end of the system to re- 
ceive signals [rom the opposite end, 
these intermediate sites must have their 
links operating in full duplex. These 
sites may receive a signal from a down- 
stream site, for example. and must 
retransmit it locally on the repeater 
transmitter. 

Then, as distinct from an end site, It 
also must retransmit the same signal up- 
stream to the next site, where the sig- 
nal is transmitted again on the repeater, 
for the benefit of local mobiles in the 
coverage area. 

The extra diode keys the link trans- 
mitter, a function not required on an end 
terminal site. Note that the link recelv- 
er does not operate continuously, nor 
can the repeater receiver locally receive 


The major limitation of 
half-duplex linking 
involves link timing. 


any signals from local mobiles while the 
link receiver is receiving signals from 
the remote site because these signals are 
retransmitted locally by the repeater 
transmitter, 

The Rx Disable diodes on the repeat- 
er receiver would not be necessary 
Where mobile transmitters are prevent- 
ed from being keyed while a sign is be- 
ing received at the mobile. But with this 
diode in place, even when such protect- 
ed mobiles are used, it provides low- 
cost assurance against the possibility of 
a high-power mobile attempting to ac- 
cess the system from a weak-signal area. 


Half-duplex limitations 

The major limitation of half-duplex 
linking involves link timing. If a signal 
arrives at a repeater receiver. then typi- 
cally it may take around 300mS for that 


24 HOUR RECORDING 


We just put 24 hours of 
information into a single, 
easy to handle, easy to load, 
easy to store VHS tape. 

Introducing the TEAC CR300 
series communication recorders. They 
combine the convenience of 24 hour recording on a 
single VHS tape with the fixed-head reliability of open 
reel recorders, 

The CR300 series can record up to 20 individual 
channels of audio. With TEAC’S VHS format your 
recordings are protected inside a compact cassette. 
So, you don’t have to worry about all the problems of 
handling and storing tape reels. 

Additionally, our single VHS transport design 
saves space, making it the perfect choice for desktop 
and rack mount installations. The reliability and per- 
formance of the CR300 series is enhanced by the 
features you'd expect from open reel recorders like 
serial, parallel and redundant operation. And you can 
configure the CR300 series to meet virtually any sys- 
tem requirement. 

So, if you're looking for 24 hours the reliable way in 
one convenient package call TEAC, the leader in com- 
munication recorder design. 


THE 
RELIABLE 
WAY 


From the company that set the standard for 
VHS fixed-head recording. 


TEAC. 


Information Products Division 
TEAC AMERICA, INC., 7711 TELEGRAPH ROAD, MONTEBELLO, CA 90640, (213) 726-0303 EXT. 461. 
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NEW! Our smallest Ear-Mike yet, the EM-300 delivers the performance 
mw you expect in a size that may surprise you. The easy to conceal 
unit is a discreet 1%" long, 1" wide and 4" thick. But it contains all the power 
you need for covert communications. 


The EM-300 features an exclusive signal shaping circuit, which reverses loss 
in intelligence caused by digitally encrypted signals. And because it derives 
power from the portable radio, no batteries are required. The EM-300 may be 
purchased with a palm, ring or velcro push-to-talk switch for virtually hands- 
free operation. 


Unlike our competitions’ expensive “disposable” products, the EM-300 
features removable PTT and ear cords, so in case of damage, you can 
replace them instead of the entire unit. The back panel also removes for 
easy servicing or replacement of radio cable. 


You can depend on the EM-300 Ear-Mike for discreet communications. 
To find out more, contact Telex Communications, Inc., at 9500 Aldrich Ave. 
So., Minneapolis, MN 55420, (612) 887-5530. 


©1992 Telex Communications, Inc. 
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signal to appear at the far end of a four- 
site network as shown in Figure 1. 

This time consists of a 5OmS delay at 
the repeater receiver for it to gate; an- 
other 30mS for each link transmitter to 
turn on; 50mS for each link receiver to 
gate, and finally 30mS for the remote 
repeater transmitter to turn on. 

These figures are fairly typical of 
most manufacturers’ transmitters and 
receivers, and they assume good signal 
levels throughout the network. If weak 
signals arrive, then receivers may take 
significantly longer to open. 

If the system uses CTCSS, then de- 
lays really start to accumulate. With 
mid-range CTCSS tones, decode delays 
are about 90mS, giving around 400mS 
link delays from end to end. And if 


If weak signals arrive, 
then receivers may take 
significantly longer to 
open. 


CTCSS is used on the link equipment 
too, then the total delay may be as long 
as 600mS. 

With radio systems that carry only 
voice traffic, these delays usually are ac- 
ceptable, Using CTCSS can be an ad- 
vantage in linked networks of this type, 
in which users might use one CTCSS 
tone to access the local repeater only, 
and a second CTCSS tone for link ac- 
cess. This adds considerably to system 
flexibility. 

If the linked system is used for data, 
as well as voice, then these delays re- 
sult in some lengthy data transfers, par- 
ticularly when packet protocols that re- 
quired frequent hand-shaking among 
users are involved. An example of how 
much slower data transmission can be 
in a CTCSS-linked network illustrates 
the point. 

Assume two users are communicat- 
ing using 2.400bps modems. One user 
is sending a medium-length message of 
two lines of 32 characters, a common 
length in dispatch-type operations. The 


SCALA 


PROUDLY PRESENTS 


AMERICELL’ 


A NEW FAMILY OF PROFESSIONAL 
ANTENNA PRODUCTS FOR DIGITAL AND ANALOG 
RADIO SYSTEM APPLICATIONS 


@ Broadband 806-894 MHz 
@ Low VSWR (< 1.3:1) 


@ Extremely rugged construction 
@ Low weight and windload 

@ Ghostly Gray fiberglass radomes 
@ Easy mounting 

@ Famous Scala/Kathrein reliability 
@ Made In the USA 


SCALA ELECTRONIC CORPORATION 
P.O, Box 4580 Medford, OR 97501 (USA) 
Phone: (503) 779-6500 
Fax: (503) 779-3991 


AMERICELL™ is a trademark of Scala Electronic Corporation 
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Where Are 
They Now? 


Others may have faded....BUT 
TOWER STRUCTURES, INC. 


IS STILL HERE! 


Serving the Industry since 1968 


A recent advertisement in this 
publication caused concern among 
our customers, Why? They were 
concerned that the service and 
dedication which they have recelv- 
ed for many years from TOWER 
STRUCTURES, INC. would no 
longer be available to them. We 
appreciate their loyalty and con- 
cern and would like to reassure all 
of our customers that despite the 
implication of the advertisement , 
TOWER STRUCTURES, INC. 
will continue to serve our custom- 
ers as we have since 1968. 


TOWER STRUCTURES, INC. 
will continue to provide in-house 
engineering by our team of register- 
ed professional civiland structural 
engineers. TOWER STRUCTURES, 
INC. will continue to manufacture 
only the best quality towers and 
shelters. TOWER STRUCTURES, 
INC. will continue to provide all 
phases of site construction, tower 
erection, and antenna installation 
with our own staff of full-time em- 
ployees. 


TOWER STRUCTURES, INC. 


1869 Nirvana Ave. 
Chula Vista, CA 91911 
Phone: (619) 421-1181 
FAX: (619) 421-0533 


Guyed Towers 
Concrete Shelters 
Steel Shelters 
Aluminum Shelters 
Monopoles 
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Self Supporting Towers 


message might be the transmission of 
name and address information. 

Longer data messages sent via pack- 
ets would be divided into packets of 
similar length. A typical format is used: 
eight bits; no parity; one start bit: and 
one stop bit. Including the CR-LF pair, 
the message has 66 characters, With 10 
bits per character, the message length 
is 660 bits. 

Assuming no transmission delays, the 
message takes 275mS to send (660 bits 
+ 2.400bps). 

But adding the 300mS link delay for 
the system shown in Figure | with 
CTCSS extends the transmission time 
to 575mS, almost twice as long. If 
longer data messages are sent, the over- 
all effective data rate rises, but not in 
the case of packet radio protocols be- 
cause messages are broken into shorter 
packets by the modems. 


Full-duplex linking 
provides a bi-directional 
path for signals through 
the mobile radio network. 


This illustrates the advantages of a 
full-duplex linked network because the 
extra delays occurring in the half-duplex 
system are avoided. Unfortunately, full- 
duplex linked systems are more expen- 
sive and complex, so inevitably there is 
a tradeoff between design and opera- 
tional requirements. 


Full-duplex linking 

Full-duplex linking provides a_bi- 
directional path for signals through the 
mobile radio network, Full-duplex sys- 
tems frequently are used, as in tele- 
phone networks. The difference in most 
mobile radio applications is that the mo- 
biles in radio networks normally oper- 
ate half-duplex. 

A typical system layout in Figure 4 on 
page 54 shows only one midway site 
with a repeater, rather than the two mid- 
way sites that might be shown in an at- 
tempt to illustrate an equivalent of the 
Figure 1 network. A second midway site 
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you design 
your screens 
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The ULTRA-COM PRO, 
with its "touchscreen dis- 
play," is the only work- 
station available today 
that permits the operator 
to program and modify 
the complete system. 


With the exclusive 
"Screenmaker"” and 
"Customizer " programs, 
you can easily design 
operating screens for func- 
tion, appearance, color, 
and switch sizes and loca- 
tion. In addition, you can 
also develop functions 
unique to each operation. 
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Available with 


Display 


TOUCHSCREEN 


The ULTRA-COM PRO’'s 
design is based on the 
concept of multiple 
workstations sharing com- 
mon control electronics. 
This makes possible incor- 
porating many enhance- 
ments required in modern 
dispatch systems. 


The ULTRA-COM PRO 
comprises one main 
electronics package 
(MEP) and individual 
workstations. The MEP is 
housed in a standard 
equipment rack or equip- 
ment cabinet, and can be 
remoted up to 2500 feet 
from the workstations. 


The heart of the ULTRA- 
COM PRO is a 386/486- 
based PC. supported by 
Intel’s™ 16-bit 8097 
microcontroller, and its 
family of support chips 
which provide the speed 
and reliability required in 
today's commercial and 
emergency communica- 
tions environents. 


Call, write or FAX for 
our ULTRA-COM PRO 
detailed literature and 
specifications. 


MODULAR 
COMMUNICATION 
SYSTEMS, INC. 


13309 Saticoy Street 

No. Hollywood, CA 91605 
(818) 764-1333 

FAX (818) 764-1992 
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would be identical to the midway site 
shown in Figure 4. 

An important feature of this configu- 
ration is the use of active splitters and 
combiners, which are necessary to pro- 
vide both audio path isolation and cor- 
rect levels throughout the network. The 
two audio paths within the linking 
equipment never are joined together. 
ATTENUATOR J REPEATER They meet only at repeater sites where 

PAD 4] AUDIO dean D the local repeater receiver signal is fold- 
ed back to the local transmitter through 
the attenuator pads shown in Figure 4. 

Audio normally is not folded back 

: anywhere else to avoid problems such 
WONTTOR ; as oscillation, feedback and audible 
WO PORTS ringing in the system. 
Preventing these problems is essen- 
oe ae tial. Because this isolation is required, 

Tprciain anon ence it is not possible to use the simple resis- 
tive pads that are used in the half-duplex 
system previously described. 

Figure 5 on page 56 shows a typical 
active splitter-combiner. These can be 
Figure 4. A three-site system uses one midway repeater site configuration. Additional | quite complex units, especially for sites 
midway sites, as in the four-site system shown in Figure 1, would be configured iden- such as Figure 4's midway site where 
tically. fully balanced 6002 inter-unit audio is 
used. 

Even so, this equipment still can be 
i] quite compact. In the case of Figure 4°s 

midway site, two modules the height of 


When You Need Rechargeable Batteries... 


MAKE THEM J ABRO! 


_ NS 


Whatevatvant: Sateny, ...the local repeater 


f 
needs ... paging, commu- - yor CF on 
nications, (pubhe estab, receiver signal is folded 
emergency lighting or back to the local 
other applications . .. you : 
! can rely on JaBro as transmitter through the 
your NUMBER ONE | 
i SOURCE of supply. You attenuator pads... 
ft will get fast delivery on | 
} these factory-fresh, 
high quality American 
made, nickel-cadmium ee eeeetenmmatiestnercsmsctrcesneer rene 
batterias ,.. with the ; ; ; 
power built-in for peak one rack unit provide all the required 
performance. | equipment for the four-wire balanced 
Our expanded line is detailed in this 16-page cata- audio signaling and allow all the levels 


log, complete with cross reference data and specifi- 


cations. See for yourself why so many rely on JaBro to be set correctly. 


— The House of Batteries — as their primary source. Figure 6 on page 57 shows a typical 

Write, phone or FAX today for our catalog. audio path around the system, where the 

audio is being received from the repeat- 

JABRO Is A Factory Authorized | er receiver on the midway site, The au- 

i Value Added Center For Energy dio initially is fed back via the splitter 
CD ans y P 


through an attenuator into the local 
repeater transmitter so other mobiles in 


JABRO Batteries, Inc. JABRO Batteries S.W., Inc. the local areca can monitor the call. 
1938-A Unversity Lane, Lisle, IL 60532 25700 1-45 North, #111, Spring, TX 77386 ? Set ss ; ae . 
Phone: 708/964-9358 + FAX: 708/964-9081 Phone: 713/357-9393 - FAX 719/292-7199 Two additional ports on this splitter 
Telex: 281024 - Cable: JABROUSA ORDER ENTRY: 600/245-1731 wes ; Rie vic Ve 

ORDER ENTRY: 800/323-3779 « FAX: 800/237-6435 pass audio to the linking equipment, 


Canadian Affiliate: 403/248-4020 - European Representative: (33)-1 43.00.94.94 
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All that test equipment you've been using, with its endless cabling and “we mean business” knobs and 
switches, has served you well over the years. But someday you're going to need to replace it. That 
someday is today! 
Digital testing is a reality; Cellular testing is big business; Software-driven testing is the future, and it’s all 
available now in one box... the R2600 from Motorola. 
The R2600 can provide: 

1GHz Signal Generator SINAD & Distortion Meters 

Sweep Generator Terminated Wattmeter 

Duplex Offset Generator Signalling Simulator & Decoder 

AC/DC Voltmeter Signal Strength Meter 

Sensitive Off-the-Air Receiver Full Screen Digital Oscilloscope 

Audio Generators 50 MHz Tracking Generator Option 

AF & RF Counters Cable Fault Option 

Full Screen Spectrum Analyzer with Audio Subscriber Unit & Cellular Base Station Test Options 
The R2600 features: 30 Test Set-Up Memories; Built-in Self Calibration: RS-232 Remote Control; 


Operator Selectable Special Functions; Help Screens; and a Color Monitor Port. 
Easy to use, easy to setup, transportable, intuitive to operate, economical, and upgradeable. 


cai 1-800-235-9590 


or call (602) 441-8676. or writa: 
P.O. Box 2606 — M/D H3170 — Scottsdale, AZ 85252 


“ MOTOROLA is a trad k of Mi la Ine 
© Copyright 1992 Motorola Inc (AA) MOTOROLA 
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both downstream and upstream to the 
other sites, where the appropriate area 
repeater transmitters repeat the mobile’s 


call. The signal stops at these end sites 

and is not folded back down the link iE OUTPUT 1 

again, Oe ; 
One other item is shown in Figure 6 | (Py Bence 

and in Figure 4, as well. There are ad- INPUT 3E iE OUTPUT2 _ SPLITTER, 

ditional ports on the splitter and com- : 

biners that serve either as test points (for 

level measurements, for example) or for 3lE OUTPUT'3 


attachment to other equipment, such as 
local site telemetry or status monitor- 
ing equipment. 

Timing with speech and data signals INPUT 1 lE 
over this full-duplex link is less of a 


problem, assuming the link operates 
permanently. In this case, because the INPUT 2 le IE OUTPUT COMBINER, 
links are established, the only delays in , 
the network are from the repeater - 
equipment. INPUT 3 3g 
For the example previously described, 


the end-to-end delay is reduced from 
300mS to 80mS, which is barely notice- 
able. Even with CTCSS in the system, 
the link delay extends only to about 


Figure 5. An active splitter-combiner can be quite complex, especially for sites such 
as Figure 4’s midway site where fully balanced 6009 inter-unit audio is used. 


Solar/Cell Batteries 


° VHF, UHF, 
900 mhz 

* POCSAG 
Signalling 
Format 

* Holds up to 
16 messages 

¢ 128 Character 
memory 

* Selective : ‘ak Salva ; 
message . 
delete For all your remote power needs: 

* Uses one “AA” 
alkaline battery 


LLIN SOLAR ELECTRIC 
E-7} 7 spECIALTIES CO. 


IMMUNICATIONS DIVISI ae 
= — P.0. Box 537 Willits, CA 95490 
P.O. Box 550999 « Dallas, TX 75355-0999 


Toll Free 1-800-527-9366 » Fax (214) 278-5981 Order Hotline 800-344-2003 
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170mS, about half the delay of the sim- 
ple half-duplex system. 

These timing advantages become even 
greater in view of more realistic appli- 
cations, such as systems for larger 
statewide or nationwide radio networks, 
in which five or more links may be 
used. 

When it comes time to purchase or 
to design a new linked mobile radio sys- 
tem, these descriptions of half-duplex 
and full-duplex linking methods may 
provide a useful starting point for 

REPEATER AUDIO decision-making. 

INGE ENON : Points that normally are taken into 

ANehD TS consideration include speech and data 

applications and the use of CTCSS. 

Linking delays have a bearing on the use 

> Pace of half-duplex vs. full-duplex networks 
—— for specific applications. 


REPEATER 1 


Additional reading 


Woodfield, A.O.J., “Using SINAD Voting Com- 
biners in Mobile Radio Networks,” Mobile Ra- 
Figure 6. A typical audio path around the system initially feeds audio recelved from == div Zéchnotlogy, April 1993. 

the repeater receiver on the midway site back via the splitter through an attenuator 

into the local repeater transmitter so other mobiles in the local area can monitor the call. 7 
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.. Nanguard 160 
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input and produce pure 12 or 24 volt power. The VCP stocks pagers, parts, refurbishing kits and batteries. 
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withstand 100% more power than required during 
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Technically speaking 


(continued from page 8) 


10dB, then the return loss at the anten- 
na is: 


Ry — 2(Ly) 

= 10 — 2(2) 

= 6dB 
where 


Rr, = return loss in decibels at the 
transmitter 


Li = transmission line loss 


It is necessary to multiply the line loss 
by a factor of 2 because both the for- 
ward power and the reflected power are 
attenuated by the line loss. In this ex- 
ample, the forward power is 2dB lower 
at the antenna, and the reflected power 
is 2dB higher at the antenna. 

> Reflection coefficient—Simply stat- 


ed, reflection coefficient is the ratio of 


GE WHOLESALE 


DISTRIBUTION CENTER 


voltage of the incident wave to voltage 
of the reflected wave. 

Because voltage 1s proportional to the 
square root of the power, reflection can 
be defined as \/(Pp)/V(Pp) or simply 
V(PR/Pp).- 

For example, if the forward power is 
100W and the reflected power is 25W, 
then the reflection coefficient T° is cal- 
culated as follows: 


te 


v 


Reflected-to-forward power ratio— 
The reflected-to-forward power ratio 
unit of measure probably is the most fa- 
miliar to land mobile radio technicians 
because they favor the use of an in-line 
directional wattmeter to measure for- 
ward and reflected power on the trans- 


mission line. 

It is simple, then, just to compare the 
reflected power reading with the for- 
ward power reading to get a quick men- 
tal picture of the degree of mismatch on 
the line. 

For example, if the forward power is 
1OOW and the reflected power is 25W, 
then the ratio (reflected-to-forward) is 
0.25. Notice that this figure is the square 
of the reflection coefficient that was ob- 
tained using the same reflected and for- 
ward power measurements. 

> Percent reflected power—The per- 
cent reflected power figure is obtained 
by multiplying the reflected-to-forward 
power ratio by 100. 

For example, a ratio of 0.25 equals 
25% reflected power. 

Transmission loss—Transmission loss 
is the actual loss in the transmitted sig- 
nal resulting from the mismatch. 

For example, with I0OW of forward 
power at the antenna and 25W of 
reflected power, only 75% of the avail- 
able power is transmitted. The transmis- 
sion loss is: 


eHIGH QUALITY 
“FAST DELIVERY 


MDS 440-470 MHZ 40W, 8 CH 


@ LED Display of Selected Channel 
® Tone and Digital Channel Guard 
@ 2 Channel and 8 Channel Models 
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* PC Programmable 
@ 40 W RF power 

* Data Capable 

@ Programmable ANI 
@ All Metal Frame 
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CANCOM COMPONENTS 
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THE SYSTEM THAT FULLY INTEGRATES 
TELEPHONE AND RADIO IN ONE COMPACT CONSOLE! 


POSITRON has the system that 
combines radio and telephone into one 
compact and versatile unit! |t also 
integrates paging and call identification 
like no other system does! 


© Quicker, easier to use! 
POSITRON re-defines “user friendly”! 
You enjoy faster access to features, 
because everything's at your finger- 
tips, in one easy-to-operate unit! 


0 More compact! 


You get big-league performance with a 
small foot-print... everything you need, 
yet it takes up So little space. 


Head Office: Montreal 
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0 Highly versatile! 

Completely software programmable, 
POSITRON lets you easily configure 
your system to your particular require- 
ments such as: * Queue 1 to 4 » Instant 
transmit * Speed dial * Take over dis- 
patcher Ring select. It is compatible 
with your current equipment and easily 
expandable to meet all your needs. 


0 Highly reliable! 


This POSITRON system) was developed 
together with emergency services 
systems users thus ensuring the 
highest possible level of reliability. 
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Offices: New York, Chicago, Los Angeles, Toronto 


OE 9-1-1 
Suppliers of E 9-1-1 Emergency 
systems and products. 


For further information, write or call: 


aa POSITRON 


Where Communication Technologies Meet 


Positron Industries Inc. 
5101 Buchan Street 
Montreal, Quebec, Canada H4P 2R9 


(514) 345-2200 


Technically speaking 


= Idlog(1 - r) 

= 10log(1 — 0.25) 

= 10log(0.75) 

= 10 x —0.125 

= —1,25dB 

Conversion formulae: The following 


formulae can be used to convert between 
any of the measuring units discussed. 


ee 
l-¥V r 
1+T 
S = 
j=. 


1+10-(RL/20) 
1—10-(RL/29 


ral 


r=I? 


Il 


Sey 
S+l 


r = 107(RL/10) 


Il = afr 
S-1 
T= oH 


T = 107(R1/20) 


1 
5-12 
S+1 


Ry = Idlog 


Ry = lOlog (+) 


Ry = lOlog x 
T,, = l0log fs] 
S41 
T, = l0log(I-I?) 
Tr, = lOlog(I-r) 
R = 100r 
where 
S = VSWR 
T = reflection coefficient 


Ty. = transmission loss in decibels 
R; = return loss in decibels 
r = reflected-to-forward power ratio 


= percent reflected power 


Nomograph—The nomograph in Fig- 
ure 1 on page 8 converts between 
equivalent units of VSWR, return loss, 
percent reflected power, reflection 
coefficient and transmission loss that lie 
on the same line. Ata glance, you can 
convert from any unit of measure to 
another. 

There are a few advantages that are 
not so apparent al first glance. 

For example, if you know the VSWR 
at the transmitter and the line loss, you 
can find the VSWR at the antenna by 


using the following example as a guide. 

The VSWR at the transmitter is 2.0:1, 
and the line loss is 2.5dB. Locate 2.0 on 
the VSWR scale and read the equiva- 
lent return loss in decibels on the next 
seale. It is approximately 9.5dB. 

Subtract twice the line loss (2 x 2.5 
= 5) from the return loss reading, and 
move to that point on the return loss 
scale. This point will be 4.5dB on the 
return loss scale, which is equivalent to 
a VSWR of approximately 4:1 at the 
antenna. 

The nomograph can be used to deter- 
mine the maximum VSWR that can be 
seen at the transmitter for a given 
amount of line loss. 

For example, suppose the line loss is 
3.0dB. Double this figure and move to 
6 on the return loss scale. Follow the 
line out to the VSWR scale, and note 
that for a 3dB line loss, the maximum 
VSWR seen at the transmitter is approx- 
imately 3.0:1. 

The transmission loss scale may pro- 
vide some surprises. 

For example, notice that fora VSWR 
of 3.0:1, the transmission loss is only 
1.25dB. It appears, then, that a VSWR 
of 3.0:1 is not so terrible after all. 

Here is the catch: Modern radio 
transmitters have an automatic power 
reduction circuit that limits output when 
a high VSWR is detected. Thus, the 
practical transmission loss would be 
much greater for such radios than would 
be indicated by the nomograph. 

For example, if power output is 
reduced 50% for a VSWR of 3.0:1, this 
reduction would add 3dB to the normal 
transmission loss to make the practical 
effect a net 4.25dB transmission loss. 


1) 
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Radio 
Ssecuritron...—__—_- 
Model| 813A Identifie 


Now there is a compact, affordable Morse code identifier that's) 
perfect for Common Carrier, Maritime, Aviation, Land and Amateur 


radio identification. Introducing the Securitron Model 813A. 
The Model 813A features multi-mode operation, field replaceable 
memory, adjustable audio and programmable code speed, ton 


and repeat interval ... 


all in a rugged miniaturized design. For 


complete details on the Model 813A, contact Securitron today. ly 


(408) 263-6434 


Securitron Company « P.O. Box 32145, San Jose,Califort 
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N ews 


Publicity campaign, views of future 
highlight Mobile Communications Marketplace 


San Francisco was the site for the 
Mobile Communications Marketplace 
trade show Sept. 21-25. The show is 
sponsored by Telocator, a Washington, 
DC-based trade association whose con- 
stituents include radiopaging system 
operators and members who want to 
offer future personal communications 
services (PCS). 

The audience for the opening ses- 
sion saw excerpts of TV interviews 
and newspaper coverage generated by 
the association's yearlong campaign to 
highlight positive aspects of pager use. 
The coverage helped to offset adverse 
publicity the paging industry received 
in 1991 in stories about illegal drug 
traffickers’ use of pagers. 

In a campaign underwritten by 
Motorola, Schaumburg, IL, Telocator 
made a spokesperson available for TV 
interviews and sent information pack- 
ages to newspapers. The spokesperson, 
Michael Fortino of San Francisco- 
based Fortino & Associates, a manage- 
ment training and consulting firm, 
appeared on many TV stations’ news 
and talk programs. Newspapers printed 
stories about how pagers help busy 
people manage time and stress. 

Some stories explained how 
pagers help parents and chil- 
dren call one another for meals 
and rides. Other stories ex- 
plained how pagers help par- 
ents to call children home from 
play and help children let 
working parents know they 


ize them with their applications. Con- 
tacts were made with screenwriters to 
encourage them to wrile positive ap- 
plications for pagers into their TV and 
movie scripts. 

Now that the ini- 
lial year of 
Motorola's spon- 
sorship has ended, 
the association 
plans to fund the 
publicity cam- 
paign. 

Telocator presi- 
dent Thomas 


Telocator president 
Thomas Stroup 


Stroup told the au- 
dience the associa- 
tion would like to 


moderates a panel 
session about wire- 
less communica- 


tions in 2000. 


see private and 
common Carrier 
paging governed by a common set of 
rules. Another association goal is for 
paging licenses to be issued for service 
to an area, not by transmitter site, emu- 
lating the method for cellular mobile 
telephone system licensing, 


Association goals 

New Telocator chairman William de 
Kay of Dial Page. Greenville, SC, 
oullined his goals for the 
association in the coming 
year. He said the goals are 
based on leveraging the 
associalion’s past suc- 
cesses: 

1) to keep Telocator 
strong by providing a value 


have arrived home from worth the members’ dues 
school, and maintaining the 

The campaign was carried Telocatorchairman association’s financial 
out under the banner of the Williamde Kaylists strength. 


Paging Services Council, a 
consumer information source 
operated by Telocator. 


Hollywood connection 

In addition, Telocator placed adver- 
lising in entertainment industry trade 
publications to offer pagers for use as 
props in TV and movie productions. 
Pagers have been made available to 
key writers and producers to familiar- 


goals for 1993. 


2) to help the industry to 
grow by continuing the 
publicity campaign for paging and by 
supporting members* and manufactur- 
ers’ developments in narrowband and 
wideband personal communications 
services. 

3) by building on a positive relation- 
ship with the FCC. 

Telocator and the Cellular Telecom- 
munications Industry Association 


(CTIA) are cooperating in a project to 
rewrite Part 22 of the FCC rules that 
regulate common carrier mobile serv- 
ices. AL one time, the two associations 
competed for cellular carrier members, 
and cooperation between them was 
difficult to achieve. 

Indicating the new level of coopera- 
tion, CTIA president Thomas Wheeler 
participated in the trade show’s ses- 
sion on the mobile communications 
industry's future. 


Views of the future 

Seven panelists exchanged opinions 
and answered questions from Stroup, 
who was the moderator, and from au- 
dicnce members. 

George Perrin, president of Paging 
Network, said the $10/mo. paging cus- 
tomer will continue to offer opportuni- 
tics for paging companies. “Compa- 
nies will be able to use their infrastruc- 
ture and back office to take advantage 
of other communications service op- 
portunities, too,” he said. 

Alan Reiter, group executive editor 
of Mobile Data Report newsletter, 
foresaw the demise of high-end paging 
services. He said they will give way 
to palmtop computers with built-in 
pagers. 

Brian Pemberton, president of 
American Mobile Satellite, said: “I 
foresee pervasive North American 
coverage for cellu- 
lar carriers and 
SMRs and, by 
2000, worldwide 
compatibility 
among mobile 
communications 
services.” (SMRs 
are specialized 
mobile radio sys- 
tems that offer 
two-way radio and 
mobile telephone 
service.) 

David Garrison, 
president of Skytel, said that equip- 
ment cannot be offered al the lowest 
prices that will allow the greatest mar- 


Fleet Call chairman 
Morgan O’Brien 
shuns regulatory 
protection. 


January 1993 
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COMTELCO oustnies 


| 


Don't Be Fooled! 


You don't have to pay a 
premium price for a 
premium antenna. 


BSXL Series Base 
Antennas 


Solid 
Collinear 
Element 

Structure 


Foam 
Encapsulation 
of Element 

Structure 


Fiberglass 
Radome 
with Polycoat 


Aluminum 
Base with 
Tough Epoxy 
Coating 


ah N Connector Termination 


Compare with the 
Best! 

Many look alike antennas appear 

to be equal, but are simply 


constructed with a radome 
covering an end fed wire. 


We invite you to compare our 
price and performance! 
Call For Free Product Data Book 


1-800-634-4622 Fax (708) 790-9799 
Quality Products Made in the USA since 1978 


Comteico Industries, Inc. 
501 Mitchell Rd., Glendale His., Illinois 60139 


Circle (59) on Fast Fact Card 
62 Mobile Radio Technology January 1993 


News 


ket penetration until worldwide stan- 
dards are adopted. 

Morgan O'Brien, chairman of Fleet 
Call, said: “I see dinosaurs roaming the 
landscape, stepping on themselves and 
each other.” referring to mobile serv- 
ices companies that rely on regulators 
to protect them from competition. “We 
[Fleet Call] don’t want regulatory pro- 
tection. It may help in the short run, 
but it becomes an anchor to be dragged 
around forever.” 

O’Brien identified the trend as a 
continuing obliteration of distinctions 
among mobile services businesses. 


Paging regulation 

Speaking to a luncheon audience, 
FCC commissioner Sherrie Marshall 
gave operators of large paging systems 
good news: “The commission has no 
intention of withholding a decision on 


the 900MHz 
narrowband allo- 
cation until all the 
other issues re- 
lated to broad- 
band PCS are re- 
solved.” she said. 

“Most of the 
commissioners, 


FCCcommissioner including myself, 
Sherrie Marshall jncorporated the 
givesgoodnewsto = 9)MHz alloca- 


operators of large 


paging systems. lion in the gen- 


eral PCS docket 
with the clear understanding that the 
narrowband issue will proceed on a 
separate track. if necessary.” the com- 
missioner said. 

The next Mobile Communications 
Marketplace is scheduled for Sept. 28- 
Oct. | at the New Orleans Convention 
Center in New Orleans. 


Allied-Signal to divest mobile communications unit 


Allied-Signal. Torrance, CA, has 
decided to sell its Mobile Communi- 
cations division in Lawrence, KS. 

In making the announcement, Al- 
licd-Signal said that the Bendix/King 
Mobile Communications division is a 
strong, profitable business with sub- 
stantial growth potential. The company 
said that it decided to divest the divi- 
sion after a thorough review of the 
strategic outlook of its core businesses. 


Allied-Signal said that it will focus its 
management and financial resources 
on its core acrospace businesses. 

The investment banking firm of 
Morgan Stanley, New York, has been 
retained to market the business unit. 

With 1992 revenues of approxt- 
mately $36 million, the division de- 
signs. manufactures. distributes and 
supports two-way radio products for the 
ground communications market. 


Repco files for protection from landlord, creditors 


Repco, an Orlando, FL-based manu- 
facturer of two-way radios and RF mo- 
dems. has petitioned the federal court 
for protection from creditors under 
Chapter 11 of the Bankruptcy Act. 

According to Repco vice president 
Joanne Kostantinidis, the company 
was burdened by a headquarters and 
manufacturing facility several times 
larger than necessary for current op- 
erations. Its landlord would not rene- 
goliate the remaining 15 years of a 25- 
year lease to the company’s satisfac- 
tion, so it relocated and asked the court 
for protection. 

Repco sells its products to Aerotron- 
Repco Sales (ARS), which in turn re- 
sells them. The current product line 


includes crystal-controlled lowband 
VHF and highband VHF hand-held 
two-way radios and modems for send- 
ing data and telemetry over radio 
channels. 

“Aerotron” in Aerotron-Repco 
Sales’ name refers to Raleigh, NC- 
based radio equipment manufacturer 
AER-Aerotron. ARS, Repco and AER- 
Aerotron are related companies inas- 
much as they are controlled through 
Majority stock positions owned by 
Auas Financial Holdings, headed by 
Andrew Kostantinidis. Joanne 
Kostantinidis’ father. 

Repco and ARS are at 2400 Sand 
Lake Road, Orlando, FL 32809; tele- 
phone 407-856-1953. a 


egulating technology 


SMR operators file multiple license applications 


By Alan S. Tilles, Esq. 


The surge of 800MHz wide-area 
digital specialized mobile radio 
(SMR) system applications filed with 
the FCC continues. 

Additional applications have been 
filed by CenCall for Kansas, Missouri 
and Oklahoma, in addition to the 
company’s earlier Colorado filing. 
U.S. Digital has applied to add sites to 
its earlicr Florida application. Johnson 
Communications has filed applica- 
tions for Atlanta; Advanced 
MobileComm for Las Vegas; and 
Questar for Seattle and Portland, OR. 

The new filings come on the heels 
of an FCC Private Radio Bureau order 
freezing all additional “short-spacing” 
not based upon the commission’s Part 
90 short-spacing chart. The freeze, 
originally requested by Motorola, is 
intended to continue until the agency 
completes a rulemaking that would 
review standards for granting short- 
spacing waivers. 

There is a consensus within the 
SMR industry that any short-spacing 
minimally should meet the 40dBy/ 
22dBy desired-to-undesired signal 
overlap analysis originally suggested 
by the National Association of Busi- 
ness and Educational Radio (NABER) 
and the American Mobile Telecommu- 
nications Association (AMTA). 

Nonetheless, industry participants 
have expressed concern that some of 
the wide-area filings have cited a 
40dBy/30dBp overlap analysis. It is 
unclear whether the FCC will grant the 
waivers requested on the basis of the 
40dBp/30dBy overlap analysis. Still, 
the commission clearly is troubled by 
the wide-area waiver requests that 
seek to expand service footprints into 
areas nol currently served. 

The numerous filings have caused 
many SMR operators to re-evaluate 
their business plans. The changing 
SMR landscape has accelerated some 
plans, changed others and appears to 
be altracting the interests of larger 


Tilles, MRT’ s regulatory consultant. is a partner 
in the law firm of Meyer, Faller, Weisman and 
Rosenberg, P.C., Washington, DC. 


players. The resulting shape of the 
SMR business remains to be seen. 


License gap 

Apparently, word that the FCC 
eliminated SMR end-user licensing did 
not reach the agency’s field office 
employees as quickly as it reached 
SMR system operators. 

Shortly after the new rules eliminat- 
ing the licensing requirement became 
effective, FCC Field Operations Bu- 
reau employees in at least two offices 
approached SMR end-users and re- 
quested copies of their licenses. When 
the SMR system operators involved 
found out, they contacted the FCC’s 
Washington headquarters and asked 
that the field offices be notified that 
end-user licenses are nol required. 


SMR licensing scams 

Several business entities have been 
marketing a so-called third cellular li- 
cense opportunity to the general pub- 
lic. even through broadcast radio com- 
mercial announcements. 

The marketers describe the SMR 
business in terms that in some cases 
mislead anyone unfamiliar with the 
business. For example, in one case, 
statements lead the unwary applicant 
to believe that the FCC currently is 
accepting applications for 900MHz 
SMR systems. Other statements incor- 
rectly indicate that the application is 
guaranteed a license for a location 
somewhere in the United States. 

The FCC has reacted to these mis- 
leading presentations by issuing a con- 
sumer alert. The alert seeks to correct 
the following misimpressions: 

(1) The SMR service is a recent de- 
velopment. 

(2) SMR licenses are cellular mo- 
bile telephone licenses. 

(3) The FCC currently is accepting 
900MHz SMR applications. 

(4) The 800MHz SMR frequencies 
are readily available in large urban 
areas, 

(5S) An SMR license for an 
unconstructed system may be sold. 

(6) There its a fee for obtaining a 
copy of FCC Form 574. rm 
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LLFLEX © foam - 
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cellent flexibility, low loss 
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SANTA FE can 
CUT TO LENGTH & 


INSTALL CONNECTORS 
REELS or BOXES 
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CELWAVE 
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DUPLEXERS 
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. N ew products 


Readers’ choice 


Of all the new products ; and services in 


the May 1992 issue, the ones reprinted 
eader requests 
F you missed. 


here generated the mo 
for additional informati 
them the first time, is your opportu- 
nity to acquire more information on 
them: Just circle the corresponding Fast 
Fact Card number on the card found in 
the back of this issue and mail the card to 
us. 


Portable handles voice encryption 


Model M-PA Voice Guard portable. 


radio from Ericsson GE Mobile ‘Com- 


munications. Suits: conventional uses, and. 


GE's digital access communication Ssys- 
tem (DACS). The hand-held with voice 
encryption comes in select, scan or. sys- 
tems models, The radio is available in 
VHF and UHF bands in the conventional 


version and in both UHF and 800MHz 


bands in the DACS dual-mode versions. 
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Clip-on antenna to improve 
vehicular hand-held reception 


The clip-on coupler antenna from Mo- 
bile Mark works with the Motorola Micro 
T AC cellular hand-held for better in- 
vehicle performance. The antenna slides on 


and off a vehicle door’s window, 
whip is outside the car for better reception, 
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and the 


VHF, UHF portables 
provide 5W output 


‘The SHS0SFDT 
VHF portable and 


portable 
{ with a 
600mAh battery 
and offer SW RF 
output. The syn- 
‘thesized portables 
include CTCSS, 
power save func- 
tion,, 
Jight and keyboard 


lock:. Channel ‘Ca- 


pacit fig 10 to 6, laid the. portables are. 
available from Shinwa Communica- 
tions of America. 
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keyboard : 


Se ee 


Ree 


GPS-based location sensor locates vehicles 


Placer GPS 300 is a GPS-based location 
sensor that is specifically designed for ve- 
hicle applications. The 6-channel receiver/ 
antenna installs on the top of the vehicle and 
measures 4.5" x 6.4" x 1.6". The unit from 
Trimble Navigation reports reliable posi- 
tions inless than 30seconds and can reacquire 
vehicle positions in 3 seconds when GPS 
satellite signals are temporarily blocked by 
tall buildings. 
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Wireless mobile systems connect mobile workforces 


The DataTAC system from Motorola 
extends information systems and network- 
ing resources to mobile workforces in the 
field. It includes intelligent and rugged user 
devices, a set of high-message throughout 
infrastructure products, and a core radio 
data technology that delivers higher data 
traffic volumes over land mobile radio chan- 
nels than currently available systems. 
DataTAC supports traditional mobile ap- 
plications such as computer-aided dispatch, 
database inquiry and vehicle fleet manage- 
ment; and provides. for future applications 


for enhanced report writing, E-mail, graph- 
ics and imaging. Most DataTAC products 
support the radio channel protocols of in- 
stalled systems, allowing new products to 
be introduced to these systems over a period 
of time. 

Components include intelligent mobile 
terminals and workstations, portable termi- 
nals and computers, mobile radio modems, 
pen-based computers, portable radio mo- 
dems with built-in two-way paging and data 
communications network products for in- 
terfaces to host applications. 
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Trunked radio works 
with LTR-compatible units 

Model 70-9020 two-way FM mobile ra- 
dio is compatible with any 800MHz trunked 
system using the LTR protocol. The 15W 
under-dash mobiles can be programmed for 
up to 10 systems, trunked or conventional in 
any combination. The Midland mobile is 
programmable for two trunked priority call 
levels and for transpond, which automati- 
cally acknowledges in-range trunked units 
to the caller, 
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Computer program anticipates 
antenna pattern distortion 

The Antenna Pattern Module of the Ter- 
rain Analysis Package is a computer pro- 
gram that predicts what happens to the 
antenna pattern depending on the mounting 
orientation on the tower, the distance from 
the tower face or leg, tower face dimension, 
tower shape, antenna gain and transmitted 
frequency. The program from SoftWright 
calculates, tabulates and plots the antici- 
pated antenna pattern with the particular 
mounting information proposed. 
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Mic offers DIMF encoding 


CES’ heavy-duty manual dialing DTMF 
encoding microphone features a backlit, 
tactile alphanumeric keypad. Model 805 is 
the manual hardened version of the 810 
sealed programmable microphone and is 
designed to meet MIL-STD-810 for shock, 
vibration, temperature extremes and rain. 
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Radio tower monitoring system implements nationwide service 


LODA (Location Data Systems) is 
implementing a nationwide radio tower 
monitoring system. The R-2000FS moni- 
tors events at remote radio tower sites and 
reports alarms and malfunctions on an 
around-the-clock basis to LODA Central. 
Within minutes of a tower light failure, an 
alarm is transmitted to LODA Central, which 


makes prompt notification to the appropri- 
ate FAA Flight Service Station and the 
tower's customer. Features include a com- 
plete back-up light controller, internal ver- 
fication of photocell operation, FalseSafe 
confirmation of alarms, confirmation of 
proper flash rates and sequencing, and bat- 
tery back-up. 
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If you ever DF from 25 to 1000 MHz 
and need to do it unobtrusively, 
you'll want the TD-L8630P-II 


Hardly anyone will notice. 


This compact unit from 
Simrad/Taiyo provides 
radio direction finding 
capabilities on all fre- 
quencies from 25 to 
1000 MHZ (also 1.6 to 
25 MHZ with optional 
antenna), Easily 
portable, the unit 
comes with a camera 
bag sized case with 
shoulder strap. The 
unit also operates as a 
monitor receiver from 
100 kHz to 2 GHz. A 
hand-held antenna 
with pistol grip is 
supplied standard, or 


SIMRAD, Inc. 

19210 33rd Avenue West 
Lynnwood, WA 98036 
Telephone: (206) 778-8821 
Toll-free: (800) 426-5565 


for covert operation a 
special flat antenna is 
mounted directly on 
the main unit. Bearing 
is indicated by a 
circular LED display 
and a meter shows 
field strength. Spare 
rechargeable battery, 


6¢9” sIMRAD 


charger and carrying 
case are included. 
Police, defense, 
security, and other 
intelligence operators 
no longer have to worry 
about jammed commu- 
nications. If you need 
to locate interference or 
other RF source, the 
8630P-II is the tool for 
you. And hardly 
anyone will notice. 
Send for complete 
information today, 

or call toll-free 
1-800-426-5565. 


Simrad. A name you can trust. 
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New products 


Radio fits in shirt pocket 


Available in UHF 
and VHF, model 
HX241 is a 16- 
channel radio that is 
compact enough to 
fit in a shirt pocket. 


The radio from 
Standard Commu- 
nications is 
equipped with 


CTCSS tones. DCS 
codes. power oul- 
put of 1.5W or 4W 
and an LCD readout with an operator se- 
lectable sean function. 
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Software offers site plotting, 
composite coverage prediction 

MSITE version 1.0 offers comprehen- 
sive composite coverage prediction and 
plotting for multiple antenna sites or fa- 
cilities, The software offered by EDX En- 
gineering plots composite maps (for as 
many as 16 sites), shadow, field strength, 
receive power level, interference or signal 
rauio, and most likely server. 
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SIGNAL-TO-NOISE 
Voting Comparator 


Improve coverage by 
adding receivers 


* Expandable to 32 Channels 

* Continuous Voting 

« 19" Rack Mountable 

* Select/Disable Switches for 
Manual Override 

* Can be used with RF Links or 
Dedicated Lines 

* LED Indicators 

* Hundreds in Service 

® More 


— Competitively Priced — 
For more information call or write: 


Doug Hall Electronics 
Voter Dept. 

815 E. Hudson St. 
Columbus, Ohio 43211 
(614) 261-8871 
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Software applications include 
satellite, microwave comms 

The EEsof Series IV software is a new 
generation of Unix-based electronic design 
automation (EDA) for high-frequency ana- 
log circuit and system design. The software 
incorporates X-Windows and Motif graphi- 
cal user interface. Applications include the 
design of cellular and personal communica- 
lions (PCN) system, satellite and micro- 
wave communications, high-speed com- 
puter interfaces, and radar and electronic 
defense systems. 
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Miniature encoder 
offers 15 paging codes 

The PE-15 is a miniature sub-assembly 
encoder capable of sending 15 separate 
codes in the POCSAG (RPC-1) format. The 
PE-15 is intended for operators of local “in- 
house” radio systems wishing to signal tone- 
only pagers. The 15 available codes may be 
used to activate as many as four distinct 
alert tones on cach pager, 15 individual 
pagers or any combination. The paging 
encoder from Communications Special- 
ists is factory programmed to specific ad- 
dress codes or may be field programmed via 
an available keypad, 
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Connectors turn at 90° angle 


T and L adaptors for 7-16 coaxial con- 
nectors are available when low 
intermodulation products are desired or 
when the routing of the transmission line 
must turn 90° in a space too small to accom- 
modate normal cable bands. The connec- 
tors from Huber+Suhner have reflection 
factors as low as .02 max. at 5.5GHz. 
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Power module converts ac to de 

AC-Plus power module from CSC Power 
Systems converts 110Vae to 12Vde for 
two-way radios and other devices operating 
through a 110V power supply. The module 
incorporates an internal 7Ah battery with 
automatic changeover, charging, filtering 
and regulation. 
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Machining system repairs printed circuit boards 


MicroChine is a lightweight, variable- 
speed miniature machining system designed 
to repair and modify circuit boards. The 
handpiece has a non-chalking static- 
dissipative plastic housing for static-free 
operation, and its motor provides measured 
acceleration to selected speeds from 2,500 
RPM to 10,000 RPM. The unit from Pace 
meets or exceeds military and civilian safety 
requirements. 
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Multi-tasking radio test set cuts test times in half 


Combining more than 30 high pertor- 
mance instrument functions with fast mul- 
tiple measurement capability in a compact, 
lightweight package, the 2965 from 
Marconi is a multi-tasking radio test set. 
Speed and high accuracy provide fast auto- 
mated measurements that cut typical radio 
test times in half, Key RF instrument fune- 
tions include full-span high dynamic-range 
spectrum analyzer with tracking generator; 
accurate RF power meter: storage oscillo- 


scope; and fast switching RF signal gen- 
erator. Audio capabilities include FTT 
audio analyzer and three independent au- 
dio generators. Measurement functions 
range from a fast sampling SOOkHz digital 
storage oscilloscope (DSO) to a built-in 
multimeter for measuring resistance, ac/de 
voltage, and current. The 2965 internally 
supports all analog-cellular and trunking 
standards. 
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Yagi antenna covers trunking, cellular band 


The TY-840/TY-860 is a seven-clement 
yagi that has 10dBd of gain, The TY-840 
covers the broadband range from 806MHz 
to 869MHz and the TY-860 covers the 
cellular band from 824MHz to 894MHz, 
The Seala antennas are anodized and in- 
clude stainless steel fasteners and u-bolts to 
prevent corrosion. 
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Portable solar generators suit remote locations 


The Micro PowerPak series of portable 
solar electric generators support remote field 
applications with electric loads from 100W 
to 2,000W per day. Features include no fuel 
required, silent operation, low maintenance, 
low EMI, rapid deployment, compact and 
portable. The units from Northern Power 
Systems can power ac and de applications 
and are classified by peak solar capacity 
(72W to 360W). 
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UHF transceiver boasts 5W 

The EasyTalk UHF-50 is a hand-held 
two-way radio that 
weighs 16 ounces. 
The four-channel 
transceiver comes 
with a flexible rub- 
ber duck antenna 
with a BNC con- 
nector, an ac/de 
wall charger, a 
stainless steel belt 
clip, carrying case 
and an 11V NiCd 
rechargeable bat- 
tery pack. The ra- 
dio from Nady Systems operates in the 
450MHz-to-470MHz band. 
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Communications device 
locates stuck transmitters 

The R20 AM Interceptor checks two-way 
radios for RE out- 
put; makes RF sig- 
nal strength mea- 
surements; locates 
stuck transmitters: 
and listens to any 
AM moduhied sig- 
nal including CB and 
aircraft two-way 
transmissions, The 
ten LED bargraph 
provides a relative signal level display us- 
ing 3dB steps for all RF signals detected. 
The unit from Optoelectronics covers 
O.SMHz to 2.5GHz frequencies. 
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Battery analyzer features interface for programming caps, cables 


The Cadex C3000 battery analyzer fea- 
tures a menu-driven interface for program- 
ming the unit’s battery cups and cables. 
The C3000 services NiCd, nickel metal 
hydride and lead-acid batteries. Weak bat- 
teries are identified and automatically re- 
conditioned; good batteries are exercised 
to maintain peak performance. With the 
printer option, battery service reports and 
labels can be generated; an RS232 port 
allows interfacing to a computer, 
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Consoles mount equipment together 


Four radio con- 
trol heads, siren 
and light control- 
lers and scanners 
are mounted into 
the face plate 
adapters that se- 
cure into the Com- 
mand Console. 
Equipment and 
cables are secure 
inside the console. 
yet accessible for service. The consoles by 
Troy Products are available for the Chevy 
Caprice and Ford Crown Victoria. Flat- 
floor adaptors are available for fire equip- 
ment, vans and 4-wheel drive vehicles. The 
consoles are I]-gallon steel-coated with 
non-reflective black wrinkle epoxy finish. 
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SMA connector design 
fits superflexible cables 
The 41ASWS SMA male and 41ASNS 
SMA female bulkhead connector fit '/-inch 
supertlexible cables from Andrew, 
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Return Loss Bridges 


RLB150 bridges are a high accuracy low 
cost solution to SWR measurements. They 
can be used with spectrum analyzer/tracking 
generator for swept SWR measurements. 
EAGLE RLBs have these features: 

e Frequencys: .04 Mhz to 1.0 GHz 

® RF reflected port 

® High Power rating: Five watts 

© Rugged construction 

© High Directivity: up to 45 dB 

Model RLB150B1 .04-150 MHz......$259.00 
Model RLB1SON3B 5-1000 MHz....$349.00 
FREE application note: "High Performance 
VSWR measurements ", call and ask for it! 


MA a 


P.O Box 9446 
Wichita, KS 67277 


(316) 942-5100 
Fax:(316) 942-5190 
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New products 


Repeater controller boasts smart channel allocation 


The Model 42 converts any digital- 
capable repeater into a fully featured, dis- 
patch-only LTR trunking channel. It is 
equipped with a repeater with LTR logic- 
processing capabiities, subscriber valida- 
tion, airtime accumulation, automatic pro- 
gram cloning and smart channel allocation. 
The Zetron unit is intended for dispatch 
(radio-to-radio) calls, instead of intercon- 
nect (radio-to-telephone) calls. 
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Communications command center boasts location flexibility 


The Swatl000 and Swat2000 suitcase 
communications command center contains 
a 110Vac power supply, rechargeable bat- 
tery and charger. The Teletec unit can switch 
the duplexer in and out of the antenna path, 
allowing some channels to operate as a 
repeater, while others operate simplex any- 
where in the frequeney band. Other features 
include 1,024 channels in 32 groups of 32 
channels: 3 levels of priority scan per group; 
five operating modes: manual, manual with 
priority, scan, scan with priority and tree 
channel access; digital or analog encryption 
option; and phone patch for direct access to 


the PSTN using any radio with a DTMF 
encoder. 
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Dash-mount UHF mobile boasts 114 channels 


\ 


uSR MABE 


The EMV 499 0A UHF mobile from 
Bendix/King operates from 10W to 40W 
and is housed in a die-cast frame. The ra- 
dio includes 114 channels. [t may be pro- 
grammed to operate in the 403MHz-to- 
470MHz bands without degradation in 
specification. The mobile has an eight- 
character alphanumeric display and meets 
military specs 810C_, D and E. It meets EIA 
and U.S. Forestry Service specs for vibra- 
tion and shock, 
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Battery-saving device switches equipment on, off 


The ChargeGuard device automatically 
switches equipment such as two-way ra- 
dios, mobile phones, PCs and mobile data 
terminals off and on at programmable in- 
tervals, The ChargeGuard unit is pro- 
grammable from 15 minutes to 15 hours. 
The unit offers equipment protection, as 
well, with low-voltage disconnect, high- 
voltage disconnect and reverse polarity 
protection features. The device is avail- 
able in 12V and 24V models, 
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Leg ground strap features 
stainless steel clamps 


Lightning Mas- 
ter’s tower leg 
ground strap pro- 
vides economical. 
low impedance 
grounding for virtu- 
ally any tower. The 
straps are con- 
structed of copper 
and are plated to as- 
sure minimum dis- 
similar metal corro- 
sion problems. 
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Software computes 
antenna characteristics 

Software from Austin Antenna com- 
putes characteristics for short-loaded di- 
poles, dualband trap dipoles and calculates 
element frequency scaling. Sections in- 
clude wire gauge tables: dielectric con- 
stants; drill sizes; taps, tap drills and thread 
clearance; metric and units conversion; 
windload calculations for vertical anten- 
nas; and an antenna gain calculator for any 
vertical antenna aperture. The software is 
IBM compatible and requires VGA 
graphics. 
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Vari-Tilt antennas provide 
expanded coverage 

The ASP-977 series of omnidirectional 
base station antennas offers Antenna Spe- 
cialists’ field-adjustable Variable Electri- 
cal Beamtilt( VEB). The ASPA977 (806MHz 
to 869MHz) and ASPJ977 (872MHz to 
960MHz) provide coverage for TACS, 
ETACS. GSM. paging and 800MHz/ 
900MHz trunking systems, The beamtilt 
tuning scheme pennits accurate adjustments 
from —3° to —8° below the horizon before 
or after the antenna is installed. 
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Software provides data 
management, real time reception 

Version 1.3 from TSR Technologies pro- 
vides real time traffic reception and data 
Management on its Cellscope and 
Pagetracker system. The software operates 
onany AMPS or ETACS cellular system, or 
on any POCSAG, Golay or NEC paging 
system, 
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Catalog lists RF power measuring equipment 


The 50th anniversary catalog from 
Bird Electronic contains detailed de- 
scriptions and specifications with 
many photos of RF power measuring 
equipment and accessories. Along 


with its line of wattmeters, the catalog 
includes selections of RF power calo- 
rimeters, plug-in elements, line sec- 
tions, QC connectors, RF loads and 
attenuators, 
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Catalog describes BETRS equipment 


Telephone utilities can take advan- 
tage of the newly created wireless ex- 
change system using the 454MHz to 
460MHz band. A catalog from Scala 
exclusively for the Basic Exchange 


Brochure describes 
AVL products 

A brochure from Position Technol- 
ogy features its line of AVL products. 
It includes outputs for different types 
of transmitters, optional receiver/trans- 
milters and other optional equipment. 
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Catalog lists 
signaling equipment 

A color, user-friendly catalog shows 
Selectone’s comprehensive product 
line of tone signaling and remote con- 
trol accessories. Featured products in- 
clude CTCSS, two-tone sequential, 
DTMF and burst tone signaling, re- 
mote controls, shared repeater panels, 
automatic number identification (ANI) 
and voice encryption. Included is a 
section describing products that will be 
introduced in the near future. 
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Brochure describes 


circulators and isolators 

A six-page brochure from Tx Rx 
Systems describes ferrite circulators 
and isolators for the 118MHz-to- 
960MHz range, as well as RF loads 
and harmonic filters. 

All forward and reflected power rat- 
ings are based on continuous duty con- 
ditions to preclude uncertainties aris- 
ing from unspecified duty cycles or 
design conditions. Explicit RF load 
specifications include resistor clement 
power rating, heatsink surface area and 
power density. 
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Telephone Radio Service (BETRS) 
incorporates antennas for subscribers, 
central sites, mounting accessories and 
technical information. 
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Catalog details test equipment 

A catalog detailing portable and 
benchtop test and measurement instru- 
ments is available from Bel Merit. It 
is geared toward the engineer, student, 
technician or hobbyist who tests, re- 
pairs or assembles electronic or elec- 
trical equipment. Highlighted in the 
catalog are full multifunction digital 
multimeters with holster, digital 
clamp-on current meters, bench instru- 
ments, non-contact voltage detectors, 
electrical voltage testers, continuity 
checkers, ac circuit analyzers and os- 
cilloscope probes. 

Circle (402) on Fast Fact Card 


go 


The ULTIMATE 
rosooy.sunosoor PROTECTION... 


beats the quality 


and workmanship of LEATHERSMITH’s cases 


for two-way radio equipment. 


LEATHERSMITH'’s specially-developed, steer 
hide leather cases are expertly designed by Penn- 


sylvania craftsmen. 


LEATHERSMITH’s cases feature durable, rust- 
proof nickle-plated snaps and fasteners. Quick 
disconnect swivels are optional on all modets in 
polished steel and sturdy molded nylon. 


Your choice of covers fs Included In our low,low 


prices. 


“Delivered on time ALL the time!’’ 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 717-933-5653 


The 
Right 
Choice 


Rich, full-gralned 
leather cases for 


the latest models 
In stock now! 


LOGO IMPRIKTS 
IN CHOICE OF 
P COLORS 


417 Frystown Rd. 
Myerstown, PA 17067 


50 to 1000 MHZ 
Stuck Microphones 
Cable TV Leaks 
Jammed Repeaters 
& Cell Sites 


New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio 
direction finder. Simply plug into receiver's antenna and externa! speaker jacks. Models available 
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write 
for details. 


DOPPLER SYSTEMS, INC. 


P.O. BOX 2780 (602) 488-9755 
CAREFREE, AZ 85377 FAX (602) 488-1295 
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antenna specialists... 


the new 
standard.in 


New! 


PRO-5000" 


SERIES 


No more compromises 
with quality, perform- 
ance or value. You get it 
all with our PRO-5000™ 
VHF and UHF professional 
mobile antennas. All new 
A/S design from the ground-plane up for 
optimum reliability. 


Triple O-ring seals — runs rings around others 
for superior protection from water and other 
contaminants. 

100% factory-tuned and locked coils for jona- 
term frequency stability. 

All internal connections soldered or press-fit 
for electrical integrity. 

Clean, contemporary, functional design 

Stainless steel whips: VHF models DURA-CON® 
plated for highest conductivity. 

Power rated 150 Watts: VSWR less than 1.5:1; 
Gain 3 GB (VHF); 3 dB or 5 dB (UHF). 


the antenna specialists co. 


a Mentue uf The Allen Group Ine 


30500 Bruce Industrial Parkway 
Cleveland, OH 44139-3996 
Tel. 216/349-8400 + Fax 216/349-8407 


® 
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"Not enough frequencies available' 


According to 85.7% of the respondents to the June 1992 
“What Do You Think?” questionnaire, land mobile radio 
frequencies are too crowded. Readers’ responses include: 

+ “Lack of spectrum and poor prior coordination.” 

* “Limited spectrum for number of users. It is not just 
distance apart, it’s power!” 

* “No room to expand.” 

* “Too many users on each channel.” 

Dealers contributed the majority of responses received in 
this survey, with 42.9%. Other participants include: 


Public safety and government 17.1% 
Business and industrial users 14.3% 
Service providers 14.3% 
Transportation 2.9% 
Other/No response 8.6% 


85.7% of the respondents operate on conventional mobile 
radio frequencies. The following statistics show other fre- 
quencies used by the readers (multiple responses add up to 
more than 100%): 


Conventional mobile radio 85.7% 
SMR 45.7% 
PCP paging 37.1% 
Mobile data 20.0% 
Cellular 17.1% 
RCC paging 14.3% 
Automatic vehicle location 11.4% 
Marine 2.9% 
Other 20.0% 


Opinions vary on how regulation can relieve congestion. 
Readers’ responses include: 

* “Better enforcement of existing rules.” 

* “Better frequency coordination.” 

* “Re-instate FCC power to regulate and disband the 
middlemen (i.e. NABER).” 

* “Better monitoring.” 

« “Complete refarming.” 

* “Regulations that encourage new modulation technolo- 
gies (1.c. spread spectrum; ACSB).” 

« “Suffer enforcement of basic rules of enforcement.” 

Digital and narrowband technologies are suggested by 
readers as technologies they believe can improve frequency 
use. Other responses include: 

* “ACSB.” 

» “Convert many existing 1S0MHz, 450MHz and 
460MHz repeaters to trunked mode.” 

+ “Making radios more spectrum efficient. Pushing more 
12.5kHz and 5kHz spectrum technology.” 

* “Time domain multiplexing. The telecommunications 
industry has been using this technology for 20+ years (T1). 
It’s time radio adopted this technology.” 

+ “Open up more spectrum to conventional mobile radio 
uSCTS. 


Eh 


P eople 


Ron Nessen departs Westwood One, Washington. DC. A | AS 
the parent company of the Mutual Broadcasting System ri lis) fil 
and the NBC Radio Network, as vice president of news to 
become first vice president of public affairs and commu- - 
nications at Cellular Telecommunications Industry Asso- 
Ss RADIO TELEPHONE SYSTEMS 


Ron Cooper exits General Electric, Lynchburg, VA, as TRANSMIT VOICE, FAX AND DATAFORAN 
5 


president of Consulting Services, a GE subsidiary, to join 


PRC, McLean, VA, as president of PRC's Commercial & INCREDIBLY LOW COST WITH TELEPOINT'S FULL 
International group. DUPLEX PRIVATE RADIO TELEPHONE LINKS. 


Changes at Unipage, DeSoto, TX, stemming from the sale 
of the company to Motorola, Schaumburg, IL: 

Patrick R. Koons exits Teknekron Infoswitch, Dallas, 
to become president of Unipage, replacing company co- 
founder Tim Minter, who continues as a Unipage con- 
sultant. 

Company co-founder R. Gene “Bud” Forester steps 
down as vice president and continues as a Unipage con- 
sultant. 

Joe Krystofik exits SGS Thomson, Dallas, as business 
unit manager and joins Unipage as vice president of 
marketing. 

Chuck Rauch, a resource manager for transmitter de- 
sign at Motorola in Schaumburg, moves to Unipage as 
vice president of operations. 

Jeff Starling, manager of manufacturing and hardware 
development engineering for paging terminals at 
Motorola's Boynton Beach, FL, facility, moves to 
Unipage to become manufacturing operations manager. 

Bob Treasure exits Beep California, Scottsdale. AZ. as 


president and becomes area manager for western states at The Unitel RTL-1000 is the most advanced radio telephone link ever 


MADE IN 
U.S.A. 


Unipage. ivi ; . 

Mark Middlekamp departs Cincinnati Bell Telephone, Gevelepod...giving you all these benetits, and mere: 
Cincinnati, as product manager of paging services to join * Digital control for absolute » Full duplex selective intercom 
Unipage as systems marketing representative. reliability * 900/800 Mh2/UHF & VHF bands 

Susan Lee Austin, a co-founder of SBT, Allentown, * Exceptional audio quality-produced —» 2 to 100 watts RF output 
PA, joins Unipage as marketing assistant. by a compander * Currently in operation worldwide 


At Telepoint, we deliver quality, performance and reliability...with the 
radio telephone systems of the future! 


Changes at The Antenna Company, Broadview, [L: 
Steven Maher, director of training, moves up to 
midwest regional sales manager. EXTENO A LINE... 
Christina Seiler, western regional manager, becomes [(—~ aSe 
north central regional manager. : | . « Ed. 
Betsy Popp, midwest regional manager, moves to west- ° 
ern regional manager. 


. ‘ i 
a TELEPHONE LF 
“flit Fur 5 ——|)| 
Changes at Multiplier, Mt. Kisco, NY: ' | —-~ ™& 
Rich Simels leaves V Band, Elmsford, NY, as director — —-s —, | 
BASE STATION su f 


of sales to become national sales manager lor Multiplier. BSCRIBER TERMINAL L, 


Craig Hindley leaves Antenna Products, Aylesbury. COMPUTER 
Buckinghamshire, England, as northern sales manager to CALL NOW 
head sales and marketing efforts in behalf of Multiplier | gq moRe INFORMATION ON TELEPOINT'S ENTIRE LINE OF TELEPHONE LINE 
Ltd., Hursted, England, the company’s U.K. sales and EXTENDERS...AND YOUR FREE SYSTEMS PLANNING GUIDE. 
distribution facility. =_——— —_ 
A CELEPOINE ic 
fa 1022 South La Cienega Blvd., Los Angeles, CA 90035 


Toll Free:(800) 333-6444 
Phone: (310) 652-3666 Fax: (310) 652-0777 
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etters to the editor 


Combining antennas: 

The July article “Combining and 
Phasing Land Mobile Base Antennas” 
by Brian Henderson, P.Eng.. was quite 
informative, although several impor- 
tant bits of information were left out. 

First. when phasing antennas to- 
gether, it is important to keep their 
polarities the same, 

For example, when using two yagi 
antennas, make sure both antenna im- 
pedance matching sections (the 
grounded side of the driven element or 
gamma match) are aligned in the same 
direction. It does not matter in which 
direction they are aligned as long as 
the direction is the same. 

When phasing larger antennas, such 
as four-bay arrays, and one antenna is 
turned upside down so the feedpoint is 
in the center between the two anten- 
nas, exactly 0.5-wavelength of feedline 
must be added to one side of the 
matching harness. This keeps the an- 
lennas in phase. Without the extra 


feedline, the signals are 180° out of 


phase, and the signals they broadcast 
cancel one another at the fringe of the 
coverage area. 

Second. antennas must be placed in 
the same vertical or horizontal plane 
to achieve a 3dB gain over the original! 
antenna pattern. 

Failure to keep the antennas in 
the same plane alters the antennas’ 
radiation pattern by signal phase 
cancellation, 

For example, adding a second an- 
tenna on the opposite side of a tower 
from a previously side-mounted an- 
tenna to reduce the null caused by the 
tower may create another null in a 
different direction. Computer design 
programs can help to design a system 
carefully to avoid costly pitfalls. In 
addition, many antenna manufacturers 
offer free advice. 

Mr. Henderson describes how to 
use two quarter-wavelength sections 
of 75Q. coax to phase two 502) anten- 
nas to one 50Q feedline. A variation 
of this phasing harness uses a 
quarterwave stub of 62.50 coax on 
each end of a 754 feedline to make 
the feedline and antenna look like 50Q 
to the transmitter. 

I have used these stubs with a 0.75- 
inch 7592 CATV hardline with good 
results. One sometimes can obtain con- 


tinuous lengths of coax as long as sev- 
eral hundred feet as remnants from 
spools just for the asking. 

There are many good books on an- 
tennas and feedline theory. One I rec- 
ommend is The ARRL Antenna Hand- 
book. It often is for sale at hamfests 
and is available from the American 
Radio Relay League, Newington, CT, 

The book has more information than 
anyone would want to know. It is writ- 
ten in a manner that most technical 
people understand. 

John D. Smith 
Shop Manager 
Gunby Communications 
Leesville, SC 


Brian Henderson's response to John 
Smith's letter is ‘oo long to include in 
this month's fetters column. tt will 
appear next month, 

—DB 


The toughest problem facing me on 
the job is: 

* to have communication from work 
site to workshop and from work site to 
my residence. 

Cris Raguro 

Technician 

Sharikat Fanniya Omanniya 
Muscat, Oman 


The two toughest problems facing 
me on the job are: 
«keeping up with rapidly changing 
technology. 
« finding parts for older equipment at 
a reasonable cost. 
T.R. Swisher Jr. 
Owner 
Image Concepts 
Columbus, OH 


The two toughest problems facing 
me on the job are: 

e adapting 8SOOMHz trunking radios 
to underground mines. 

* trying to find trunking mobiles and 
portables that have a decent size and 
volume, 

Jean-Paul Saindon 

Program Director 

Noranda Technology Centre 
Point-Claire. Quebec 
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RADIO PAGER CRYSTALS 
Specializing in MOTOROLA NEC UNIDEN 


Precision crystals at affordable prices. 


Common frequencies for popular pagers in stock. 
Custom order and specialty crystals welcome. 


* x SAME OR NEXT DAY SHIPPING « « 


CRYSTRONICS, INC. 


We've got the crystals 
Phone 305-566-6949 Fax 305-566-5971 


GE PORTABLE SERVICE 


¢ FAST TURN 

* WARRANTY 

* $37.00 hr./2 hr. MAX 
¢ PARTS GE LIST 

* RETURN UPS PAID 


Smith Communications Service 
2121 Parrish Ave., Owensboro, KY 42301 


502-683-0936 = @ 


SHAFFER & ASSOCIATES, INC. 
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* FCC Applications « Propagation Analysis 
¢ AM.FMIV,LPTV, MMDS 
* Radiation Field Measurements 
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A duarsion of Haws, Seay, Mattern & Mattern, Inc 
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* Structural Engineering 


PLANNING AND DESIGW: 
= 2-Way Radio 

* mv & F/O 

*  CAD/MDT/AVL/Paging 


Ron 0504) THN 
l FAX S04) 249 9221 


RaymMono C Trott. PE 
PRESIDENT 


0) Hos 4879 


Lytebbons Vigne 24502 


RAYMOND C. TROTT 
CONSULTING ENGINEERS. INC 
3425 GREENWAY OME SUITE 350 
RVING. TEXAS T8008 

27e°S80 197) 


(AND MOBLE  MCROWawE COMMUNICATIONS SYSTEMS 


Equipment for sale 


CHICAGO TOWER 
41° 33' 10.0"N 87° 47° 09.0" W 
EXCELLENT LOCATION 
Below Market Rates 


WJYS-TV 
(708) 633-0001 


E CHIE: 


f= M1. M 
INN ELECTRONICS 


P.O. Box 7846 


Fredericksburg, VA 22404 


tcS = 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


P.O Box 884 
Montgomery. TX 77356 


Ph (409) 586-3200 
Fax (409) 585-4434 


THE PORTABLE DEPOT... 
SPECIALIZING IN GERERM ELECTRIC PORTRELE SERUICE 
* FACTORY TRAINED TECHNICIANS « 
*SURFACE MOUNT TECHNOLOGY « 
» FACTORY APPROVED NATIONWIDE + 
* PUBLIC SERVICE TRUNKING + 
* VOICE GUARD CERTIFIED « 
. MPD, MPA,TPX, PCS AND ALL CURRENT PRODUCTS + 
( 7 Route 2, Box 3380 ¢ Lynchburg VA 24501 


804-237-3427 
TECHNICAL 


1106 Laxton Aoad e Lynchburg. VA 24502 


GE Portable Radio Service Depot 


Factory Approved Nationwide 
< ® Current Product Lines 
FACTORY TRAINED © Voice Guard Cenified 
TECHNICIANS @ Pubic Semce Trunking 
FOR QUALITY SERVICE §=@ Surface Mount Technology 


(804) 239-3049 


PORTABLE 


Phone 
Jennifer Hinkle 
for Classified 
Advertising Information 


(913) 967-1927 


USED Radiuy % Radios 
TFA IN' SED: 
“Radio > 800-23 1.0103 


Py 


Visit our shop al 1003A 

Tyler Street in Fredericksburg. 
Direct all correspondence to our 
P.O. Box 


703)373-3888 


Programming for MCX100, Syntor, Syntor X, and MX’s Available 


H43SXU1140 & 3140 Sw VHF MX’s DES 

H44SSU3140 4W UHF MX's PL 

H35AAU5I50AN 800 MC MX 

DES Key Loaders 

Mitreks 29.7-39 & 39-50MC 

Mitrek Accessories. SYS 90, Sel Call; ACM; Scan & 
Siren Available 

MCX100 DES Scan 10W 148-174 

C71RCB3146 100W C.D. 36-42 PL Dual AX 

C42RCB3105DA 25W C.D. 72MC PL Fptr 

Q1002 Micor Suitcase VHF Base 


C53R1B3125 6OW PL 150-162 DC Control 
C73RTB1106 100W CS or PL 142-150 & 150-162 MC 
MBX Brief Case Base 30W 12F DES VHF 
C73RXB1106 100W C.D. DES Rpir. w/duplexer 
L44JJB3100AM Mitrek Consolette 

Martis EMS Base & ER Console 

02208 DES Comparators w/5 SOM’s; 5 Aux. SQM’s 
Command; Tone key; Logic Modules 

Spectra Tac RX's CS LB & VHF 

RCA Votec Comparator & Receivers 

RTX4007; TEKS & MORE 


Circle (75) on Fast Fact Card 
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tr, Is Talking About!" 
Find Out What Everyone Is Talking Abou ; AIR COMM 


ANTENEX® ‘092. ea 


2000-200 Bloomingdale Rood Gendole. Ik USA 


Radiuy 


SNS SNS eee eee eee essa wns eeesesenen 


PI h 
Call or write for complete catalog on weve Op synihessted pbesnite: rats 
ANTENEX mobile, portable, and : : 
base antennas, mounts, cable, : P100 VHF 5 Watt Buy Now 
connectors, and accessories! 2Chan. S3@ $270 BAe rc ee 
In Stock For immedi 
Order: 800-323-3757 ‘ sh Soe #50 A Shipment 
Fax: 800-851-9009 A ‘ A 
Circle (76) on Fast Fact Card : Rapld-Aate Desktop Charger v 
ET AY ST ASE SE TE SAT A SS SS SS SO Dalato Standard Charger: $27 (New) E 
Ww 1) BUY-COMM-CO. INC I a Doloto Standard Charger: $22 (Racerd.) 1 
NEW & USED iH Wicd Rage Pucase: $30iRecone) if 
t I 
ae M OTO ROLA S 8 Remote SpeakerMicrophone | 
800 Mhz Trunked Radios vith Rage Purchase $45 (New) 
As Wen Rage Purchase’ $25 (Recond | A 
D . ' Without Ramo Purcnase av) 
1-800-347-4121 . We poet fase pais ar nes ) D 


(602) 585-3900 
FAX (602) 585-6900 


= Se —_ Six-Unit Rapicd-Rate Charger 

29669 North 45th Street (Used}— A wall of desk 

a : e Corry Cases (Used mountec charger inal can 
Cave Creek, Arizona 85331 accommocste up to 6 tadias 
wien Rawo | wilh batie-y of bateries alone 


Provides a one hour charge 
tale lor each Datlety 


Without Rado 
Purchase $12 | | With aco Purchase $150 
| ——— Without Radio Purchase $175, 
AIR COMM CORPORATION 
4614 E. McDowell Road, Phoenix, AZ 85008 « Sales (602) 275-4505 * Fax (602) 275-4555 


Ieeerenesene SAVE THIS AD © SAVE THIS AD © SAVE THIS AD * SAVE THIS AD -------- 
Circle (77) on Fast Fact Card 


Purcnase $5 | 


MITREKS! 


110 Watt, PL or DPL. 4 channel 
29-39 or 39-50 Mhz. MINT! 


800-231-0103 


GENERAL 
COMMUNICATIONS 


MidLand| |? 


WHOLESALE PRICES ON ALL 
MIDLAND RADIOS! 


CALL TODAY! 
5157 Anton Dr. 


ne, 
1-800-356-3200 Madison, WI 
RADIUS ROHN TOWERS — 34% Disount 


Also discounts on Antenna Specialists, 
* low-low-low * 


SNS SSN Na nee eee ene neseneeeesenas 


Neves ns ssn n ences cnn nneeeennnnane 


160 N. Broadway VISA 
Fresno, CA 93701 MASTERCARD 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 


Maxon, Midland, Kenwood, Ritron, 


Uniden fadhis, TOUCH-TONE DECODER/DISPLAY 


& ASCII CONVERTER BOARD 


MOSS COMMUNICATIONS INC. HILL RADIO 
1-800-767-1963 P.O. Box 1405, Bloomington, IL 61702 
SESE ESA E NE 309-663-2141 


Model TDD-8 decades and suchas all 16 DTMF — 
Vyats ure displayed on cyght LED's, 32 character 
memory cain be scrolled, [will accept almost any audio 
source. Ideal for rernate DYTMF control or data entry 
using at telephone keypad, ASC] serial output can be 
connected to your computer. IBM compatible software 
wncluded for displaying, storing and/or printing time, 
date and number for automatic logging 
TDD-8 DTMF DECODERDISPLAY'ASCI] $99 
CAB-1 AUDIO & SERIAL CABLES $20 
PS-12 11IOVAC TO 12VDC POWER PACK $10 

add $5 SL - VISAMC ACCEPTED 
MoTron Electronics TEL: 1-800-338-9058 
310 Garfield St.a4 (503 )-687-2118 
Eugene, OR 97402 FAX: (503)-687-2492 

Touch Tone is a trademark of AT&T 


Crystals For Pagers & Radios 


* Lifetime Guarantee on Bomar Crystals ¢ Competitive Pricing 
¢ 48 Nour, | Week and 2-3 Week Service 


Call 800-526-3935 « Fax 800-777-2197 
201 Blackford Ave. BOMAR Middlesex, NJ 08846 


Circle (78) on Fast Fact Card 
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Now, here’s a switch! 


cnAnerGUARD 


automatic \ON//AEME timer switch 
for two-way radios, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A, 
PROTECTS YOUR RADIO. 
swors: ONLY $74.95 tists 


"2 AND 24 VOLT MODELS Avan sme 


CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 
OUR NEW 

DEALER KIT? 


GHARGEGUARIK. ha 


400 Highland Avenue * Pe ~ 
Altoona, PA 16602 ce 


BOE 340 C 


Circle (79) on Fast Fact Card 


Channel Elements 
100,000 Freqs in Stock! 
MASTR II, MVP, EXEC Il 

MICOR, MOCOM & MOTRAC 

$20 witrade or $25 wio trade 

Lifetime Warranty 
3-Day Standard Delivery 
1-800-237-9654 
FAX: 513-542-8870 
CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


Low Profile * Low Band 
Antenna for Radio 
Communication 


FEATURES: Model CRIOIA 


* Up to 95% Height | THE ULTIMATE 


reduction LOW BAND 
¢ Easy Installation 
¢ High Performance * Low Cost 
COM-RAD INDUSTRIES 
PO Box 554, Grand Island, NY 14072 


For Immediate Fax Info & Technical Assistance, 


Telephone: 716/773-1445 


ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


Brasrco. 


PH (513) 773-6255 
PO. BOX 1482, PIQUA, OHIO 45356 


@ LOWEST possible prices! 
® BEST units on the market! 
® IMMEDIATE delivery! 

© FREE programmingl 

@ FREE re-programming! 

@ HUNDREDS in stock! 


We Want 
YOUR, business! 


= CALIFORNIA RADIO” 


16943 - 6200 Road Montrose, COLORADO 8140) 


Top Quality Ultra-High Shock Crystals For Pagers & Radios 
Motorola, GE, NEC, andallothers! Priority Delivery Available: 
Your old friends at Standard Communications 24 hr/72 hr 9 day/10 day 
cree Division are now pa old bein at Standard: 15 days 
M t. We’ d 
requency Management. We've formed an e Fre quency 


independent company to serve you better. | 
EYE ¥ Management 


Greater Capacity, New Larger Facility, 
Same Experienced Pros. caida dite esaaoiceinas-as 


15302 Bolsa Chica St., Huntington Beach,CA90649 800/800-9825 (FAX 714/890-1832) 


Circle (80) on Fast Fact Card 


RAMSEY COM-3 


The communications service monitor that's 
missing one feature ,... HIGH PRICE ! 


* Frequency coverage 100 KHz to 999.999 MHz 

* Signal Generator 0.1 uV to 10,000 uV with reverse 
power protection... no more front-end blowouts! 

* Built-in 1 GHz and audio frequency counter 

* Modulation includes 1 KHz, CTCSS or external 

* The most popular low cost Hdl performance 
monitor. .. thousands soki workiwide 

* Extremely portable, only 13 pounds includes 


rechargeable battery at no extra cost 
* Call for free 10 day trial in your shop Ca 


Ramsey Electronics Inc. V2 S 2 9 9 5 0 0 
793 Canning Pkwy 716-924-4560 


Victor, NY 14564 716-924-4555 (FAX) 
Circle (81) on Fast Fact Card 


STICKERS, LABELS, 
NAMEPLATES 


ADVANCE LABEL & TAG 
1725 N. McDONALD ST. 


MOTOROLA 
CENTRACOM | & Il 


Console components 


BOUGHT & SOLD 


Telecommunications 


Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


Circle (82) on Fast Fact Card 


McKINNEY, TEXAS 75069 


1-800-466-5345 214-542-5345 
We design and manufacture LABELS that 
STICK and guarantee the QUALITY. 
CALL FOR FREE SAMPLES 
Outstanding quality al competitive prices. 
Se Habla Espanol 
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Classified 


Automation & 
Electronics 
Engineering, Inc. 
13667 Floyd Circle 
Dallas, TX 75243 
800-527-4596 
800-383-9180 FAX 


SOLID STATE DC TERMINATION PANEL 


DP7SS SINGLE FUNCTION DC TERMINATION PANEL Mobile 


* Includes solid state relays 
® Includes lightning/ 
surge protection 
¢ Easy installation 
* Easy to configure to almost any radio 
¢ Built in amplifier at no additional cost 


DP-8SS DUAL FUNCTION DC TERMINATION PANEL 
Includes solid state relays 

Includes lightning/surge protection 

Easy installation 

Easy to configure to almost any radio 

Built in amplifier at no additional cost 

Adjustable from -24ma to +24ma 

LED indication of ma adjustment 

LED indication of 600 ohm phone line 

Can be configured for any combination of milliamps, 
including REVERSE POLARITY or LOW CURRENT 
MONITOR 


BOTH PANELS ARE IN STOCK AT THE FACTORY OR 
AVAILABLE FROM ANY OF OUR DISTRIBUTORS, 


Technology 


Classified 


Circle (83) on Fast Fact Card 


GENERAL 


COMMUNICATIONS, INC. 
MOBILE COMMUNICATIONS AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 


Largest Inventory A Quality Service 
oe Fastest Delivery and Best Prices 


em _ 1-800-356-3200 B ericsson 
5157 Anton Dr. AMadison, WI 53719 


Circle (84) on Fast Fact Card 


MOTOROLA RADIUS 


End users shop first then call for the best price 


PROcOomMM 


805-497-2397 


Holiday Wishes To All, Especially To Our Valued Customers! 
Christmas Special: GP300 UHF 8 Ch., 4W With All Accessories: 


aa 00 ¢ ea. 


Circle (93) oF on Fast Fact Card 


| Equipment for sale | 


COMPLETE CHANNEL 

ELEMENTS ON YOUR 

FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 

INQUIRIES AND IN LA: 
504-361-5525 

Motrac; Micor, Mocom; Mitrek; Etc. 

MT's, and GE Elements. Call for 

prices. 

Any desired Frequency available 

for fast delivery. 

Lifetime Warranty on Crystals 

Trade-in credit on your Old 

Channel Elements 

We Buy Used Elements 


Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 * Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles. 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands, Also, 
accessory items: Motorola ‘‘Systmes 90"' con- 
trol heads. PL and paging reeds, channel ele- 
ments, Cash quotations made for 
as purchase of above equipment 
M $4614 E. McDowell Ad. 
COMM Phoenix, AZ 85008 


CLEAN MOTOROLA RADIOS 


MOBILES & PORTABLES 800 MHZ TRUNKED 
18W MOSTAR WIMIC BRACKET & POWER CABLE 
1SW MAXTAAC 81 & BS WACCESSORIES 
15W MAXTRAC B7 10 SYS. SCAN 
I5W MAXTRAC B7 10 SYS SCAN 
35W SYNTOR X? OR X3 
35ve SYNTOR Xt§ SYS/1S SUB/TALKAROUND 

’ 

NEW 

35 SPECTRA 85 10 SYSSCAN bis Doi a 
2547 PP }O0X 695 PPS500 
2W? MATXBO0 $ 595 MTXB10 eSYSICONY 
IW STX SMARTNET 1 & 11 GEMINI 
BASE STATION PACKAGE PYS, DESK MIC 
MOBILES & PORTABLES 900 MHZ TRUNKED 
12W B6 7 B7 MAXTRACS 595 30W B7 MAXTAAC 
12W BS SPECTRA 10 SYS/10 SUB/SCAN/CONY 
30 BSYB7/B9 SPECTAA 10 SYS/SCAN/TEL 
SOW L37VLB BASE Wd REMOTES 
2W MTX900 83 & 84 6 SYS/G SUBICONY 
CONVENTIONAL RADIOS 
VOW VHF MITREK SF PL/DPL t as: : 
WOW! UNF MITREK 4F PL ce 
10007 UNF SYNTOR & BF W/DIR NIA i “BROGN 0 
1007 UHF MICOR 12F PL RECONDT'D 
GOW VHF MITREK 4F PLDPL 
40) UHF SPECTRA 450-482 MHZ A3 TRHK MINT 
45 VHF SPECTRA A 99 MODES 
30W S900 MHZ SPECTRA ‘AS’ SCAN 
GOW LB MAXTRAC 2F 30-36 MHZ 
45W 16F MAXTRAG SCAN PROGM’D 
1244 CONVERTA.COM WiT2W SPKR & MIC 


PO 
ay UHF OR SW VHP HTBOD/P200 GF 
2\/ UHF OR SW VHF HTSO 27 
GW VHF SABER 31 DVP CAP NEW IN BOX 
HF SABER t 
i UMF SOF MTIOOO §==6§ 695 SW 16F WHE 
3 Grz STAAPOINT TELEMETRY 23 AT 


WE BUY STX - MTX - MAXTRAC - MT1000 - 
MOSTAR - SYNTOR 9000 - SPECTRA - HT600 -m400 
AND ALL RADIUS UNITS 


LOWEST NEW RADIUS RADIO PRICES iN USA - GUARANTEED 
GP300 8F WICHAGR $499 P110 $352 M100 $314 


RADIO EXPRESS INC. 


703-266-1928 FAX 703-830-8710 


ew 


Circle (85) on Fast Fact Card 


Classified 


* + apehs EQUIPMENT SALE «x 


DESK MIC 


tt EWE T whe Sg BX Pi 
4 MOTOROLS HT- 
2 Mt 


u Hr M 
GT PEsPY RAPID THALE CHARGERS 


UNIDEN FPS-8207S TRUNK HTVDTME BATT. CHARGER 
(DEMO) 

Wil SON MWUSSAA UFH MOH 38M FPL 

HARRIS INE 


NO ACCESS. AS-IS 
5 IDRAWER ONLY) 
A 


JERS 
DS THEE 
FIVER ONLY (NEW) 
fUKIT WHF 
ORT WHATT & CHARGER 


r tOR PRICING 
many aus 427-0830 


CAS 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 
Steven Kenney 


1-800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


* PAGERS e« + PAGERS ° 
P P 
A A 
G G 
E E 
R R 
Ss Ss 
@ e 
P P 
A A 
G NEC Relay Pagers ¢ 

E Stocking common RCC & E 
R PCP frequencies R 
Ss Quantities are Limited Ss 
. e 
P McManus Communications P 
& 400 N. Sth St. A 
G_sBlytheville, AR 72315 G 
E 501-763-6250 E 
R FAX: 501-763-6533 R 
? PAGERS « PAGERS : 


BUY — SELL — TRADE 
Micor Base/Repeater from $1295 
Master I! Base/Repeater from $1295 
Mocom 70 Consoleis from $250 
Mocom 70 Mobiles from $100 
Micor Mobiles from $150 
Mitrek Mobiles from $150 
Maxar, Radius, Traxar Mostars from $150 
Master || Mobiles from $150 
EX Il Mobiles _. . from $100 
Phoenix/Centura/MYP from $150 
DC/Tone Remotes. from $100 
Pulsar N/Ill VHF/Bell from $395 


Bases/Repeaters/Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 
Call For Quote or Sales List 
Warehouse 1-501-835-7066 
Pllc 4 Fax 1-501-835-8766 


BARNETT ELECTRONICS 
8718 Wilhite Lane * North Little Rock, AR 72120 


CRYSTALS 


FOR ALL RADIOS 


oO Communication Crystals 


t ‘ RES 


= Channel Elements 


Hy- 


International (USA) 


CO] PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


@ Recrystalled 
@ Complete Elements 


48-HOUR 


Bob Barnett 
Ouner — WS 
FCC ‘tot Class Tecn 


SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 
1438 Cox Ave., Erlanger, KY 41018 
(Greater Cincinnati Area) 


‘Precision Quality Quartz Crystals— 
Made to Your Specifications” 
Circle (86) on Fast Fact Card 


= FOR SALE 


800-333-9825 MOTOROLA 21 Channel 


Controller and boards. 
CAL CRYSTAL LAS, INC. 


"| | Call 602-585-3900 


Emergency Service 
ys 24 How how 


MOTOROLA RADIO PROGRAMMING ADAPTORS| 
From Polaris Industries, the originals! Don’t be fooled by 
cheap imitations, These products are American designed, 
manufactured and supported and unconditionally guaranteed. 
PA 1 ($169.) 
* IBM AT/XT compatible 
* Supports full spectrum of programmable Motorola radios HTGO0 SABER... FULL LINE OF RADIO CABLES AVAILABLE 
* Includes AC wall adaptor, XT/AT adaptor cable, serial extender POLARIS INDUSTRIES 
cable, manual, rugged metal case, 1-year warranty \ A DIVISION OF SOUTHERN COMPUTER CORPORATION 
Additional features of PA 2 ($195.) Order by I pm and we'll ship that day! 
° Rechargeable NI-CADs 1-800-752-3571 


“ ¢ On/Off switch and Charge LED MASTERCARD VISA DISCOVER GOD (S8dt not included) 
2 141 W. Wieuca Road, Suite M4-B Atlanta, GA 30342-3219 
» © Data Transfer Light 


404-252-3340 ALN 404-252-8929 


Circle (87) on Fast Fact Card 


communicarion | VWHOLESALE to Radio Dealers! 
Conventional & 800 Mhz Trunked Radios 


~~ ; 2) 
[ye] * mobiles * portables * interconnect * accessones * antennas * => 
3 “Lower Than Factory Prices” — 
24 Hour We Carry + 
hee Order & Info! Telewave Site re) 
rab) No Charge Mobile Management o. 

i 1 
To Card Fee! Communications Equipment! rT) 
oO < 


— 1-800-548-2484 — 


Circle (88) on Fast Fact Card 
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Classified Equipment for sale 


For Sale 


Centra Com I 
Centra Com Il 
—Whole or in Parts- 
Centra Comm I! 
Engraved Buttons. 
$6.50 per button. 


All orders shipped 
within 48 hours. 


Centra Com Il 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06708 


(203) 575-9008 


USED RADIOS 


at Low Prices! 


*MICOR *GE 
*MITREK *RCA 


ICOM 
Sales and Service 


*PORTABLES *ACCESSORIES 

*MOCOM 70 TONE ELEMENTS 
*MAKAR *CHAYSTAL ELEM 
¢«RPTAS *BASE STATIONS 


Large Quantities * (817) 433-5452 


800-SPOT-CRIME 


SWS Security 


Collins MDR6, DMX2003, LMX1100, DMX13A; 
Wescom 363 channel banks; Ericsson Minilink 
18GHZ; 24 volt 100 A chargers; Andrew dish- 
as; TTI DACS; Harris 1201 switch; Ericsson 
AXB30 data switch; HP test equipment; Motor- 
ola & GE two-way radios; some fiber test 
equipment: 


805-945-5448 x200 


r= With all accessories & tested 
800-231-0103 
te $26 * CALIFORNIA RADIO 


$95 ea 


G.E. Century VHF, 4 ch,, 25w 
G.E. Master Il VHF. “E' package, 110w DFE 
wi-500 scan accessories .,.... $125 ea, 


Motorola Mitrak TBIJJAISO0BK 42- 50 “Mhz How 
PL wyace. $350 ea 


Aerocom Six VHF, 4 ch., 25w $45 ea 
Com-Spec TE-12P orogrammabie 12 ch.. PL 
Geck ae = 
Data-coder 5 OTMF Micrcphones 


RAY SCHALL SALES & SERVICE 503- 267. 064 


READ MY LINES 
“NO HIGH PRICES” 


BUY — SELL — TRADE 
Call or write for flyer 


WOLFE COMMUNICATIONS 


1113 Central Ave. * Billings, MT 69102 
406-252-9220 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty, or ‘‘as is"’. 


SS = = 
z= (303) 337-4811 
23 © rax (303) 337-3084 


BUYING ERICSSON - GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
Rangr VHF HOW w/S550 scan . $650 
Midland 70-050C 42-50 wiace : 150 
MLSL260 42-50 wiace . 325 
AEROTRON 460MHz syn. mobile 95 
CUSTOM MVP 42-50 weace 150 
CUSTOM MVP, VHF wiace..-., [25 
MYP HOUSING PANELS PARTS KITS . call 
Delt-S 150-174 no, ace, HOW .. 2... eM es > 
Delta-S 450-470 40W S-990 wee. ._- . 350 
Delta-S Low band and "“T" band Call 
VHF PLS Port. 16 ch w'GESTAR Ep] 
PLS MPD: MPA Multi-chrer, new 125 
Phoenix-SX 406-430 16 ch. new : 225 
MASTR II 150-174 HOW “from us 
MASTR Tl mobile cables, , att] 

MASTR Il VHP “B” package. Ow 
DFE W’C-500 sean accessories... 0.0... 150 
$-990 128 ch. head wiwarranmy ......- pa 
NEW CELLULAR HANDSETS & Options . call 
MPS*MPR MPX MPI MPD Chargers call 
NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


Motorola/Radius Upgrades 
and Conversions 


GP-300/P-110 16 Channel Kits 
* Complete kit $44.95 


Standard Programming and Repairs also available 


S RadMax Communications 


COMPLETE COMMUNICATIONS SERVICE 
10677 Indianwoods Drive, Cincinnati, Ohio 45242 
513-489-1732 


Towers and Land For Sale 
Former Western Union Sites in 20 States. 
Land, buildings and towers plus some 
microwave equipment for sale. Prices vary 
by location. For details call Agents Joyce 
Castille or Jim DeCicco. 


800-852-8166 or 619-497-3458 


UltraLink™ Cable 


Designed for two-way and 
cellular applications, this 
heat-tolerant, low loss, 
Teflon® cable is the right 
size for your RG58 
connectors and the right 


i), Gommunications ipl 

\ UltraLink™ Cable is pant 

II WO Associates Ine CALL of every Cushcrafi/Signals 
ree : 800 and 900 MHz antenna 

i fi Fa» (BOO) een sisal TODAY! featuring low loss cable. 


Es RECONDITIONED * Circle (89) on Fast Fact Card 
MOTOROLA USED UNITS AVAILABLE 


Mitrek, Micor, Maxar, Radius, Maxtrac 
FM/AM - 1200S FM/AM - 1500 


umm 800-231-0103 a — — 


CALIFORNIA RADIO 
Option 12: Tracking Generator y / {4 Option 03: Battery 


Option 15: Cellular Test Option 13; Padded Case 
Option 09: Padded Case 


Priced From $5,500 te $7,500 


R.P MOSES & CO. INC. 516/679-8774 « Fax 516/679-9373 


Box 1102, Bellmore, NY 11710-0180 
° AUTHORIZED IFR DISTRIBUTOR « 
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Svareue ine 


XPM SPECIALS 
ICOM H16a-$515 * U16a-S525 
Shinwa, Maxon, ICOM Marine & 
Nationwide Paging Service Available 
Mastercard/Visa/Optima/ AMEX 


call XPM (800) 753-4XPM 
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Classified 


ARIZONA 
TWO WAY COMM. 


MICOR RX (450-494) 
TLE-8032 

MARATRAC VHF 110W 
T73XTA7 TA7BK 
MASTER Hl VHF/UHF 


$40.00 


MCSSCAU88A 
MCS56CAUB6A 
STANDARD MOBILE 
40W 16-CHL HAM BAND 
MICOR 144 PA. 45W 
MICOR T54 P.A, 75W 
MOT & G.E. PL REEDS 


1-800-377-3807 


Why Electro Dynamics Crystal? 
Reliability and Dependability 


LMR and Pager crystals for most 
models. For the best delivery, quali- 
ty and price call: 1-800-332-9825. 


1-800-EDC XTAL. 


ELECTRO DYNAMICS 
CRYSTAL CORP. 


9075 Cody 
Overland Park, KS 66214 


NOT JUST ANOTHER CRYSTAL CO. 


*PAGERS* PAGERS« 
“ONE CALL CAN GET IT ALL” 

P AT P 
McMANUS COMMUNICATIONS 


NEW NEC AND PANASONIC PAGERS 
RECOND. PAGERS—ALL TYPES G 


E . 5 
PARTS. BATTERIES, ACCES.. ETC. 

R '!! WE REPAIR PAGERS !!! R 
Ss PHONE: 501-763-6250 s 
FAX: 501-763-6533 
*PAGERS*PAGERS-e 


Buying? PAGING Selling? 
Pagers * Equipment ® Services 
Use the QUICKADS Database 


Call, via modem: 704-573-1740 (N-8-1) 
Enter 192 for ‘Field of Interest’’ 


MOBILES * BASES 


* RCA 


* PORTABLES 
PCl — PEKAAR COMMUNICATION INC. 


Steve's back, formerly of Gregory Electronics Corp. 


Equipment for sale 
RTX Corporation 


Advanced Turn-Key Trunking 
iat la Systems 
Designed and Installed 
Anywhere Any Frequency ¢ Any Size 


RTX Puts You On The Air 


1-800-848-4R TX 
4000 Dow Rd., Melbourne, FL 32934 


IDA SYSTEM 3 PLUS 
Current airtime billing software. Never used 
or configured. Call or send inquiries to: 

Graybill Electronics, Inc. 
98 Emmons Street 
Hiawatha, IA 52233 

(319) 393-5456 


LAND MOBILE RADIO BBS 
Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 
wide. Call with your modem to register 
now. 


The CommLine BBS 
313-854-6441 


WE BUY AND SELL USED MOTOROLA AND GE FM TWO-WAY RADIOS 
1 MSF 5000 Rptr. SOOMHz, C65GFB7206AT 
47 MOSTAR B00MHz, Trunkod, OSSTLASGOO 
25 GE MARC ¥ Partanles, AOOMM2z Trunked. P7B3C55SKM 
1 MICOA Base, 800MH2. LOSRTBE100 

1 MSF 5000 Apir. 460MHz, C7ACLB7105AT 

8 MICOR Rpt, 460MH2, C24RCB3105T 

3 CONSOLETTE Bases, 1SS5MH2. L438883100 
6 GE MASTR PRO Basos, 72MHz. OCA4ECSSS 
26 MICOR, 49SAtHz. T74RTAIO00 
46 SYNTOR, 495M4hz, T64SRAI200 
30 MICOR, 460MHz, T74RTAIOCO 
50 SYNTOR, 460MH2, T64S5RA3200 

9 MAXAR 80, 460MH2. DIATSABOOO 

10 MAXAM BO, 460MH2. DIATSABONO 
23 MTS500, 46OMHz, H34BBU 9120 

116 HIT220, 460MH 2. HAF FNS 

21 MICOR, t73Mtlz. TSIRTNSOOD 

10 MAXAR 80, 173MHz, DASTSAIN00 

22 PULSAR It, IMTS TELCO, 11878 

25 MITREXK, 153MHz, T63JJAI000 
134 MICOR, 153MHz, T73RTNII00 

3 MTS500, 155MiHz, 439080603104 

6 MINITOR |. 155MHz. HOSEABI2ZI2 
26 MITREK. 48MHz, T81JJA2000 

7 MOCOM 70. 48Mtiz, T71BGA1000 

12 GE_MASTA Il, 48MHz, MO7ACCSIS 

9 MICOA, 48MHz, TSIRTNIIO0 

2 GE EXEC Il, SIMHz, AT74AAS ISA 
50 MOCOM 10. J1MiM2, DALAANDIDO 
28 DC Nomoto Oask Sots, T1376 

W DC Ramote Consoles, 11377 

15 Locnl Dosk Sots, T1970 


SCHAEFER RADIO CO. 
1301 Graate Bex 265+Danver, 14 50622 +(319) 984-5195 +FAX 4319) 964-6220 


* PAGERS * REMOTES ¢ 


WAG « 


$ Specials of the month. $ 


GE Corona M6A43—800 Range USA 1 Beige $85 

GE Execll table top base FISSKAUB9 
470-490 range 

GE Phaenix mobiles N3A01 high bend 
crystal type $B5 


$175 


GE Deltas crystal type N3HH hign bend 
less acces $65 


GE Execil mobiles FISSFGU89 40 wat 
470-490 range wiacces 

Motorola Mocom 70 modiles U44BBN 
450-470 of 470-490 range wiacces. $86 

GE PE portables PE65RAWXHX 470-490 
Tange as 1s, less ICOMS. Special $25 


Catalog Available 
* BOARDS * STRIPS 


* MOTOROLA 


$100 


If you can't find it, try us! 
* ACCESSORIE 


Motorola portables C23FFN1130 HT220 2 freq 

slim line high bend Special $50 
GE MPR portables P2BRRS6 

450-470 range single treq Special... $88 
RCA Portable tac model HCA35DA 150 to 

170 range wibatiery antenna & charger 
GE Master Pro mobiles MT micom 

65 450-470 range wiacces. $98 
Motorola Mitrek T54JJA3000 450-470 

fange with acces $250 
Motorola Portable MT500 H34 on 470-490 range 

widattery and antenna $125 
Regency BTH201 wiacces $45 


Call (201) 772-0704 
* REEDS » 


1T13S « 


$125 


JOVuL « 


* ELEMENTS 
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YOUR STOCKROOM 
HAS IT... 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS 


a 
LSOMMUNMICATIONS 
EXPRESS 


US 1-800-631-7297 
FAX 1-800-327-0007 
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Swersweep 
SWR Measurement Kit 


Swersweop is designed to work with modern service 
nionitors with Lrucking generator and spectrum analyz 
er enabling a plat of SWR vs. Mroquency on the CRT 
display. Sworsweep allows the instrument to function 
as a scalue network analyzer, See feature article on page 
64 of October 1989 Mobile Radio Technology for more 


i atlas 
niormation Uses: 
Tuning Antennas: Base, mobile, or glass 
*Tuning cavities, duplexers, or filters 
“Tuning preamps and Receiver front ends 
*Cherking transmission line and trimming to resonance 
Each Swersweup is hand built with valibration traceable to 
the National Hureau of Standards 
1-HM)-Mhz $350, 11000 Mhz, $075 
Sie inv lode shipping 
Europa Marketing 
2358 S. Pattersun Mesa, AZ 85202 
Phone: 602-345-6666 


..... 143 Micors (8 frequency) 
bs eotnatav T43 Mitrec (12 frequency) 

soitin vases a various IMTS 
AD ........Maxtrac trunking 
20.............-STX 800 trunking 
Seal repeaters—various 


Call for info 306-525-5512 
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KRECO ANTENNAS 


f 
Rugged Co-Axial Antennas | 
| 

i 


All Grounded For Lightning 
Protection 
All Aluminum for Light Weight 


2°008°T 


GE WHOLESALE ql 
DISTRIBUTION 
CENTER 


« Million Dollar Inventory 


« Less than Wholesale 
| Prices 


«~ HEAVY DUTY 
Model CO-41A $420.00 30 to 50 MHZ 
$300.00 72 to 76 MHZ 


EXTRA HEAVY DUTY 
| Model CO-41H $510.00 30 to 50 MHZ 
Model CO-41HTD $750.00 Heated 


« New and Used, Buy 
and Sell 


« New Dealer Packages eh 
| 


>< RADIUS 


WE'll BEAT YOUR BEST PRICE! 
California Radio 800-231-0103 


Publications 


QUANTUM'S TECHNOLOGY LIBRARY 


THE CELLULAR RADIO HANDBOOK - Neil J. Boucher 
Brand New and Expanded iti 
The definitive reference text for the cellular industry just got much 
better, 42 chapters and over 300 illustrations explain in detail all 
aspects of cellular system planning and operation. Six new chapters 
on digital technology. 765 pages. Still $185.00 


e2eor9 


Manufactured to Your Exact Frequency 
Fast Delivery—Very Fast! 
Captive UHF Fitting (Type N $6.00 Extra) 


HERB KRECKMAN COMPANY 
27 Spruce Cabin Road 
| Cresco, PA 18326 
} (717) 595-2212 @ FAX (717) 595-2024 
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MOTOROLA 
RADIO RENTALS 


DATA OVER RADIO: Data and Digital Processing Techniques 
Geoff Varrall & Roger Beicher 

NEW!! This complete reference on wireless data compares US, 
European andl Pacific Rim options for analog and digital cellular and 
PCN in terms of their ability to deliver text, data and speech within 
defined power, spectral and cost constraints, Examines satellite 
performance for wide area applications. $95.00 


¢ MT1000, HT600, P200 

* Intrinsically Safe 

¢ All Types Headphones 

¢ Mobiles & Portapacks 

* Repeaters & Crossband 
Sets 

© Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


Other Wireless Technology Resources from Quantum: 
Paging Technology Handbook - Just Published $95.00 
Dual Mode Cellular - $95.00 
Mobile Radio Servicing Handbook - $59.95 
Cellular Telephone Installation Handbook - $49.95 

Cellular, Mobile Sat & Paging videos...Call!! 


MOBILE RADIO ENGINEERING SOFTWARE 
Two powerful and economical software packages for mobile radio 
engineers. Cellular Engineer, a sensational desktop tool, performs a 
wide variety of traffic engineering. forecasting and mobile radio 
engineering calculations. Only $295.00! Radio Survey Master is ca 
real-time, multi-channel, field strength measurement and statistical 


L 
REMIALS analysis tool for RF engineers. $1,900.00 including A/D card. 


e GP300, P200, HT600 
« Mobiles, Repeaters 
« |ntrinsically Safe 

e Dealers Welcome 


4-800-822-MOSS COMMUNICATIONS 


Quantum Publishing, Inc. P.O, Box310 Mendocino CA 95460 
Tel 1-800-422-9666 Fax 707-937-4489 
DNA Commun cations Brisbane Australia Tel 07-354-3444 
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Classified Help wanted 


RADIO COMMUNICATIONS TECHNICIAN 


All. American Pipeline Company, A 
CELERON company and a subsidiary of 
The Goodyear Tire & Rubber Compa- 
ny is seeking an experienced highly- 
qualified, highly-motivated FCC licensed 
Radio Communications Technician for our 
Operations Headquarters in Bakersfield, 
California. 


This position involves the installation, 
maintenance and operation of our com- 
pany radio communications equipment. 
This individual! will insure compliance with 
all FCC and DOT regulations, while main- 
taining security and confidentiality of the 
telecommunication systems. This position 
requires frequent travel and on-call duty. 


The successful candidate will have at 
least five years experience in the fol- 
lowing: 

Installation, routine maintenance and 

repair of G.E. and Motorola 800 MHz con- 
ventional repeaters, mobiles, base sta- 
tions and portable. Installation, mainte- 
nance and operation of 2 & 6 GHz 
microwave and multiplex systems. PABX 
telephone systems, and commercial HF 
radio systems. Amateur radio experience 
would be a plus. 
Members or our ‘Team’ are rewarded 
with an excellent compensation and 
benefits package, including health, vision, 
dental, life and disability insurance, tui- 
tion assistance, 401(k) Plan, Pension Plan, 
vacalion and sick leave benefits. 


Send your resume in confidence to: 


All American Pipeline Company 
ATTN: Telecommunications 
Department 
5500 Ming Avenue, Bakersfield, CA 93309 
WE ARE AN EQUAL 
OPPORTUNITY EMPLOYER 


TWO-WAY RADIO TECHNICIANS 


Growing Motorola Service Shop, in the beautiful Pa- 
cilic Northwest needs qualified and experienced two- 
way radio tachnicians. Minimum 2 years experience 
servicing major brands, Must have strong employment 
history and FCC Certification. Excellent wages and 
fringe benelits. Equal Opportunity Employer. 

Send resume to: 


Clackamas Communications, Inc. 


Attn: Gordon Day, P. O. Box 22169 
Milwaukie, OR 97222 


Services 


| JEFA 


| __+ | INTERNATIONAL, INC. 


EF & | Turnkey 
Microwave & Two-Way Services 


Engineering 
System Design 
Equipment 
System Installation 


1116 Dobie Drive 214-424-5680 
Plano, Tx 75074 214-423-5862 FAX 


Paging Two-way & Cellular 
Technicians Needed 
Positions Available Nationwide 

Send resume, with area preference and salary 
requirement to address below. Fees are company paid. 
Permanent & Contract Personnel Available 
+ Executive » Management * Marketing 
» Sales + Engineering + Technical 
+ Extensive national resource of personnel 


Communication Resources 


; The communication personnel specialists 
P.0. Box 141397 « Cincinnati, OH 45250 
606-491-5410/FAX 606-491-4340 


MANAGEMENT 
Growing Motorola Service Shop, located in the beautiful North- 
west, i$ Seeking candidates who demonstrate understanding 
of principles & practices of Two-Way Radio Repairs and Instal- 
lations. Must have a minimum of 3 years management ex- 
periance and be highly motivated; people oriented; well or- 


Services 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 


ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 


ganized and able to work under pressure. Excellent benefits and 
competitive wage. Equal Opportunity Employer. Sand resumes 
to: Clackamas Communications. Attn: Gordon Oay, P.O, Box 
22169, Milwaukie, OR 97222. No phone calls please. 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Land Mobile Handbook. New Employment Guide. 
Audio & Video Courses Available. 
FREE Details 
WPT PUBLICATIONS 
1-800-800-7588 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 lessions written exclusively for Mobile Com- 
munications Servicing. $375.00. Caf! or write for 


ion: 

PO. Box 8278 
Lumberton, TX 77711-0278 
(409) 755-7838 


We FILL 
Communication Positions 


Advancement Recruiting Services 
P.O. Box 620083 
Cleveland, Ohio 44102 
216-671-9910 


CAREER SEARCH? 
We have the opportunities! 


Cellular/Wireless/PCS/ Radio 
Permanent & Consulting * Domestic & International 


E. J. DORT & ASSOCIATES 
PO. Box 12546 * RTP, NC 27709-2546 
919-544-9476 


OREGON / WASHINGTON | REPAIR & RETUNING 
Looking for experienced salesperson willing to 
move to the beautiful Pacific Northwest. Must OF 
have 2-way radio experience. Only those with 
radio sales background need apply, Equal Op- DuPLETUNE DUPLEXERS 
portunity Employer. Send resume to: 303 FES Rh ' 
Personnel Manager TONAWANDA: NLY. 14150 Filter Systems 
PO, Box 22169 716-834-2787 x Multicoupliers 


Milwaukie, OR 97222 


! FCC FREQUENCY INFORMATION !!! 


Parts 90, 95 and 22 
Custom Reports: Marketing or Engineering—Your Geographic Area 
Demographic & Boundary Information Available for report integration. 
Database Updated Daily 
«Private Land Mobile Radio Services * Common Carrier and Private Carrier Paging # Cellular Licensees with Cell Sites 
¢ SMRs-Trunked and Conventional © * VHF and UHF Control Links 


Output on diskette or 9 track tape (printouts also available) for easy analysis of your data: 


* Sort by your priority ¢ Identify potential customers ¢ |dentify potential interference 
Locate transmitters Only the information fields you want * Print mailing labels 
¢ Identify used and unused frequencies 


Call or Fax your request for a FREE ESTIMATE 


COMSEARCH 


Business Information Services—251 West Renner Road, Richardson, TX 75080 


Phone: 214/680-1000 Fax: 214/680-9802 


——— 
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Services Repair services 


$25.00 FLAT RATE 
Pius Parts & Supping 
On the following models: 
XLH-250 RH-250 


RADIO ENGINEERING PRODUCTS 


Everything you need for Site Development and FCC Applications 


SOFTWARE ENGINEERING SERVICES FCC INFORMATION 

* 3-D Terrain Consulting ‘ Dial Access i REGENCYAWILSON 

* Coverage Predictions eae Prene “OTHER MODELS—S25/HR Plus Parts & Shipping 
redictions 1st = = , 

* Fresnel Zone 2-10 Mile H.A.AT Custom Searches 2608 q eae eae FAST TURNAROUND 


Moore. OK 73160-3316 * FACTORY TRAINED 


Studies 405-799-7356 800-880-7356 _* VISA - MASTERCARD - COD 


Engineering Package Frequency Selection Mailing Labels 
% Intermodulation Topographical Profiles Printouts 
ee Studies 
3 or 30 Second Intermod Study Data Files 
© DEMO DISK upon Request Terrain Files 
C.E.T. INC. 


Orders: 800-445-0297 1001 S. Ridgewood Ave 
FAX: 904-426-0014 Edgewater, FL 32132 
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TWO-WAY QUALITY REPAIRS 
REPAIR °’30/hr* + MOTOROLA 


* STANDARD 
* UNIDEN 


E.J. RIEMITIS CO., INC. 
Quality Service from the Most Experienced 
Midland Service Center in the Northeast! 
Just call/fax to (508) 682-3572 for Return # 


BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 

* FREE Estimates © 90-Day Warranty 
* Quick Turn-around « FM/AM/SSB/ CW 
© Northwest Location 


SKYLINE RADIO (503) 663-5858 


CALL SALES & SERVICE CUSHMAN 
FOR NEW MODEL DEMOS 


KNS ELECTRONICS, INC. 
2146 BERING DRIVE 
SAN JOSE, CA 95131 


PHONE; 408-432-8100 
FAX: 408-432-8359 


MODEL 7130 


TRACKING GENERATOR 
OFFSET GENERATOR 

1 GHZ GEN & REC 
SPECTRUM MONITOR 
ENCODER 


== "The Pager Repair People" 
High quality, cost effective, and guaranteed 
pager repair. Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 


(303) 337-4811 FAX (303) 337-3048 


Repair services 


‘Tech Notes from a Telephone Engineer,” 
provides analysis, corrective measures for: 
Parameters * Noise ® Lighting Protec- 
tion © RFI ¢ Fax * Modems ¢ Calling Party 
ID © Answering Machines ® Cable and more 
Step by step testing guide for end users/tech- 
nicians and sources for special test equipment 
Authored by technical support engineer, with 
illustrations. $18.95 plus $3.50 s&h to: 


db levels 


P.O. Box 125, Tallevast, FL 34270-1125, 


A.S.K. COMMUNICATIONS |; sownson 

1-800-827-0747 * AND MANY MORES 
MOBILES & PORTABLES. 

“Plus paris & shipping 400 CONVENTIONAL 


BRATION 


Monitor 


We buy and sell 
used monitors! 
Phone (800) 288-8223 


RF Fuse Protector for 
IFR Service Monitors 


+ Fils models SOO(A), 1209A/S and 1500 OF (910) $22-S686 
+ Just $90, postpaid, inc. 2 spare fuses NICATION 
+ Costs less than your first repair job! 5 COMMU 
COMMUNICATION = Phone (800) 288-8223 = 
356 Hillcrest Street INSTRUMENTS 


INSTRUMENTS E! Segundo, CA 90245 


356 Hillcrest Street, Et Segundo, CA 90245 
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LOUDOUN COMMUNICATIONS, INC. 


Communications Systems 
REPAIR DEPOT 


Triton 
Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 


Microprocessor based Mobiles, 
portables, controlheads. 


NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 


GE Warranty Processing 
@B Fast turn-around 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 


585 Factory Shoals Road 
(708) 934-6426 Fax (708) 934-7195 


Austell, GA 30001 404/948-9566 


Repair services | Tower Services | 
NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.LST. TRACEABLE CALIBRATION 
CUSHMAN IFR 

SALES NEW-USED 


3610 Dekalb Technology Parkway | CALL | 
Suite 110/111 


Atlanta, Georgia 30340 
(404) 451-3264 AUTHORIZED 
Fax: (404) 458-8785 CUSHMAN SERVICE 


For 
Classified 
Advertising 
information: 


AMERICAN 


Gu ai 


STRUCTURES 
¢ CELLULAR e MICROWAVE © UHF/VHF » 
¢ BROADCAST © SPECIAL » COMPLETE 
» INSTALLATION SERVICES ¢ GUYED TOWERS « 
e SELF SUPPORTING TOWERS « 
FOR YOUR CATALOG CALL OR FAX 
TOLL FREE PHONE FAX 
800-369-0159 712-252-0240 712-252-0371 


Call 
Jennifer 
Hinkle 
913-967-1927 


Tower space 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


Q 37 CALIFORNIA ANTENNA SITES 


bd Major Locations * Stand-by power 
q * Secure facilities * Air Conditioning 


John M. Rowe 
Communications Real Estate 
Site Acquisition, Site Marketing & 


Zoning Specialist 
1236 Corona #2 
Denver, CO 80218 
REALTOR® (303) 830-0815 


Or develop your own site. 
Land available ar 
Oat Mountain/Chatsworth 


Ta? | SEATTLE AREA 


COMMUNICATIONS , Commercial power with generator backup. 
\ Since 1956 é Good security. Year around access. 
| 29504 Pod Sorrento, Sse. 219A i GOLDSPAR COMMUNICATIONS 
\ abasas. CA 91302-1355 iM 206-475-9430 


\ Contecr Rich of Jock Reichler ot 2 Fax 206-475-9410 
' 818/888-7000 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL 2635' AAT, Overlooking 
Reno and Fallon and the I-80 cor- 


ridor, 
CALL NOW, 702-827-6060 
HIGH COUNTRY COMMUNICATIONS 


TOWER SPACE 


Westchester * Putnam © Rockland 
Connecticut 
Combiners 70-860MHz Bogner and An- 
tel antennas 450-960MHz with downtilt 
and null fill. Satellite earth station anten- 
na available, Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 
SIGNAL TOWER COMPANY, INC. 
914-633-0569 ¢ Fax 914-633-9315 


The California 
SITE 


SELECTION 
Check List 


Here's the first step designed 
to save you time and money! 
Whether you're a 


communications newcomer or 
an experienced pro, you'll find The answers to 


TEL: (708) 823-7713 


- ~ this handy booklet invaluable “Choosing a site 
SHENG Coe a “FCC requirements 
COMMUNICATIONS v Paging v Satellite vRisks 

TOWER & ANTENNA vDispatch w~Microwave vLeases 
pit vCellular wWTelemetry “Maintenance 

AREA “Broadcast “Data vMore 


P O Box 31160 
CHICAGO. iL 60631 


Personal or Business 
“Specialized Mobile 


When you need help in selecting a commu- 
nications site, cal] the northern California 
experts. With 33 well-managed sites in key 
locations and a personable, dedicated staff, 
we'll get you up and on-the-air fast. 


DIABLO COMMUNICATIONS, INC. 
1220 Brickyard Cove Road, Point Richmond, CA 94801 
(510) 236-3700, Fax (510) 236-3799 Ask for Mr. Pringle 


The California 
SITE SELECTION 
Check List 
(510)-236-3700 
Fax (510}-236-3799 


NEED TENANTS?? 
Advertise your sites in the 

( NATIONAL COMMUNICATIONS \ 
; SITE DIRECTORY af 


Dedicated to advertising antenna sites for lease 


NEED SITES? 
The NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: 
+**INTRAFAM. Dept. M. P.O. Box 6093""* 
Freehold, NJ 07728 (908) 462-5964 
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Equipment wanted 


Equipment Wanted 
Motorola, Johnson, GE, 
EF) Uniden, Standard 


Buy-Comim-Co. 
1-800-347-4121 
FAX (602) 585-6900 


Business opportunities 


FOR SALE: MIDWESTERN 2-WAY RADIO 
COMMUNICATIONS DEALERSHIP. 


Good customer base with very good potential for additional 
growth. Currently authorized Johnson, Uniden, Standard, 
Ritron and Kenwood, Many community repeaters and ex- 
cellent local wide range SMR system. Serious inquiries only, 
Please reply to: Dep! 920. Mobile Radio Technology, Box 
12901, Overland Park, KS 66282. 


Computer software 


O@OWANTED 900 LTRO@0 
Have for trade: 
100 W-VHF Mitrecs 
20 W-UHF Mastr II 
35 W-800 Mitrecs 
4 W-UHF Saber-l-12F 
15 W-VHF Maxars 
50 W-LB Masitr II bases 
250 W-VHF Master Il base 
8 line Mot remote T1617 
50 W-VHF Vee-TACS 
Sideband technology 
SSB VHF repeater & MO 
Spectras-Maxtracs & Mostars 
EFJ Select Call Console B/O 


Ask for Dave 


510-895-9500 
Fax 510-895-5722 


Identify and prevent 
communications site interference 
in minutes rather than hours. 


Introducing ComSitePlus, PC-based software that combines the popular 
DeSensePlus™ and IntermodPlus™ to integrate Transmitter Noise/Receiver 
Desensitization with Intermodulation analysis. ComSitePlus picks up where 


most intermodulation programs leave off. 


Automates looking up antenna spacing graphs, TX noise/RX desense 
curves, and RF filter curves. Calculates all signal levels and recommends 
additional isolation requirements. Works with all Land Mobile 


radio bands, 25-1,000 MHz. 


COMSITEPLUS 


BY DOUGLAS INTEGRATED SOFTWARE 


Fora brochure, call 1-800-845-0408. Individual 
communications site consultation available. 
1300 Executive Ctr. Dr., Ste 520 * Tallahassee, FL 32301 


NGS 


CONSULTING SERVICES 


nee 


ENGINEERING AID SOFTWARE 
eM wee 


30 nd & 3 Arc Second Oata Bases Now Available 
TECHNICAL COMMUNICATIONS SOFTWARE 
P.O. Box 884 Montgomery. TX 77356 « (409) 588-3200 « FAX (409) 588-4434 


The SENTRY ”Service Manager” 


The technicians very own encyclopedia of service department informa- 


tion. A collection of over 50 Programs, Charts, Formulas and Conversion 
Factors. Information required daily, now on your service shop computer. 


Faster than looking it up in a book.. 
Send $ 79.95 Check or Money Order to: 
SENTRY USA® 
P.O. Box 372416 
Indian Harbour Beach, FL 32937-0416 


Telephone (407) 773-6090 


FAX (407) 773-6092 
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PAGERS*PAGERS*PAGERS* 


WANTED TO BUY | 


A 

PAGERS G 
McManus Communications — 
Phone: 601-763-6250 R 

Fax: 801-763-6533 s 


wm mvmorvs 


PAGERS -PAGERS*PAGERS®» 


BUY & SELL 
Used Duplexers 
ALSO REFURBISHING & RETUNING. 


You don't pay if it won't tune. 


DENNIS COMMUNICATIONS 
3181 Fulton * Abilene, TX 79605 
CALL: 1-800-727-5657 


SET YOUR “‘SITES”’ ON US 


WE can save you time and mon- 
ey. Call for a list of California’s 
best kept secrets...805-945-5448. 


If you don’t we both lose money. 
Database on ts, 
Search by Frequency 
Search by Licencee 


Print Mailing Labels 
FCC Database DC to Daylight 


Advance Orders Being Taken 
NOW 
For First Quarter 93 Delivery 


Special Pre-Preducticn 
Price 


For more information contact: 


OMMUNICATIONS 
PO Box 15074 

Norfolk, VA 23511 
(804) 587-8251 
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GET THE EDGE 
OVER YOUR COMPETITOR 
ADVERTISE IN 


MOBILE RADIO TECHNOLOGY 
CLASSIFIEDS 


Call Jennifer Hinkle at 
913-967-1927 Fax 913-967-1901 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 
(CEMS) i 


A 


SCADA Software 


TURBEX-Z for water quality, 
waste water and general site 
monitoring and control using 
ZETRON equipment via 
packet radio. 


AgZax for agricultural 
monitor and control using 
packet radio. 


CYCURE turnkey site security 
monitoring system, auto alpha 
paging, billing and invoice 
system, uses ZETRON Mod 17 
and 2000 series. 


TECHNICAL AND 
ENGINEERING 


TDEX2 path, propagation, 
terrain analysis, contours, 
area, shadowing, workstation 
interface. 


IMSITE V 3.10c intermod and 
general interference analy. 
includes small expert system, 
worlds fastest, hands down, 


LAND MOBILE RADIO COVERAGE 
{LMRC) 


MICROWAVE LAND MOBILE RADIO 

@ Menu Diwen - Cots Coded © Coverage Digpramns: 
© On Screen Vath Profile Design @ Multiple Preeicticnr Motels 
@ PE vctiom Loss Cotculations @ Welt Rowtiats - Sat Mi (80) Kin) Radi 
@ Retleetesdt Sagal Analyses @ Kekel Mgr in ¢ olor 
@ Revate aad Setem Diagrants © Intermatalstion Calculations 
@ Map Cnnsings - Graphic with e@ We) fe and Rx Frequencies 

© tpt Order 


© (taphic Presentanons 


NORTON ENGINEERING Demo Disk 
19002 McDuff Court and 

Vienna, VA 22181 # 
703) 038-5745 Sample Prmouis 


Fox: (703) 938-9168 Available 
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CDS offers you the tools to predict radio propagation 
Real World coverage with unprecedented accuracy. CDS Real 


= 1M 
Propagation World Propagation” Studies are an invaluable tool 
used in the design of RF communication systems. Call 


+ + “ur us to discuss how we can supply you with the | no excuses. 
ahr a resources you need. Other RF Engineering Tools OMEGAS PE’s Intermod prm. 
include: includes IMSITE. 
ai a AGAR Re « Online/Remote Access Services » FCC & FAA Databases 
ee * 3 Arc Second Terrain Data * 1990 Population Data SERVICE SHOP 


AND BILLING 


CYRNET service shop oper. 
system, recurrent billing, 
terminal equipt. download, 
interface and conversion, 
autopricing from mfg. data or 
inventory, FIFO or LIFO, 
service history tracking, 
numerous reports, good 
management, tech utils, highly 
configurable system for PC 
networks. 
CYR-XCHANG/DID-Tracer 
turnkey answering service 
with AR and billing for PC 
networks. 

Updates Available — 

Please Call 

Full BBS Support 
CyberSym Control Systems 
PO. Box 227 
Blacksburg VA 24063 
703-268-5400 Voice 
703-268-9767 BBS 
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| Communications Data Services, Inc. 
6105-E Arlington Biya, FalisCnuren VA 22044 
(703) 534-0034 ¢ (800;441-0034 
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Terrain Analysis Package (TAP)™ 
PC-based software for RF studies 
¢ Area field strength coverage maps. 
¢ Shadow maps. 
¢ Choice of propagation models. 
* Point-to-point/microwave fade margin and 
; reliability calculations. 
SoftWright * User-customized data base for buildings and 
loo & otk Woh vegetation 
Sout 0 Pou ee ‘ 
Suite 204 oa Digital elevation data on floppy disk or CD-ROM. 
Aurora, Colorado 80012. © Intermodulation product studies. 
303) 344-5486 
FAX (303) 344-2811 Free demo disk upon request. 


Pyramid Communications Service Management 


Software — 
wary Serial #'s— i eel 
‘Only $279 (Ak adios HP a fa ln labels §—s Fnvonces 


a <1 Kits Productroity Reports 


a = Free Demo Castomer Datqg _ Repairs 
\ —. & Manual a 
ars Ae we 


Cc 
210 Main St #153 Seal Beach CA 90740 of (414) 730-4190 2 
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A Few Good Reasons to 
Choose \Viicro-Quick Software 


fut 
packa_ 
sysiem 
SMR, PCP 
subscribers « 
specilic rate stry, 
and terminal inter, 
zones © Is! minute, 
GENERAL FEATURES: Highly integrated telemarketing, lead-tracking, proposal generation, SO, PO, 
AR, AP, Gl, Payroll, dispetch scheduling, recurting billing and report generation modules © Up to 99 
user-owned companies, with ug to 999 departments and 2600 locations, each © Comprehensive password 
protection © Over 2 | billion user-defined customer and vendor numbers © 6 user-defined customer reporting 
fields © Up to 46,000 employees * Automatic GL linking * Pop-up help screens © Built-in UNIX/XENIX, UNIX 
WMS, ULTRIX, AIX and SUN operating systems. PROTOCOL: includes sales/service order entry, purchasing and 
accounts receivable modules ¢ Complete customer service {ucilities ¢ Express menu provides direct access to hundreds 
of daily functions ¢ Over 2,000 user-defined reports © 15 character user-defined items numbers * Up to 2600 serial 
ized/non-serialized inventory locations per company * 8 user-defined price levels ; exchange price and minimum selling 
price © 5 user-defined cost levels » sales cost and exchange cost © Package pricing * Package costing © Customer-specific 
special pricing © ltem-specific special pricing © User-defined reorder points * Automatic parts requistioning © Automatic 
substitutions © Automatic stock transfers © Automatic bar-code indexing © Direct importing of pricing disks from Motorola, GE 
Johnson, and others © Unlimited user-defined global pricing © 1296 soles tox codes, with 10 taxes each © 1296 user-delined terms 
codes * Unlimited customer, employee & inventory memos © Point of sale & cash drawer support © Automatically processes warranty 
aims ond bills vendors © Automatic maintenance contract processing * Recurting maintenance contract billing © Tech productivity 
reporting © Sales commission ing © Unlimited customers can be billed to a single account * 2700 line items per order © Orders con 
be entered by item number ot description ¢ On-line warranty and maintenance: contract activations © Tracks up to 2%6 characters of system 
data, per serial number * Automatic job costing © Allows partial invoicing * supports multi-customer billing, from a single order © Automatically 
calculates UPS shipping charges © Automatically prints UPS COD tags » User defined service alert periods * Unlimited user-defined failure codes © 
Unlimited user-defined fix codes © Serial number tracking by customer make, nedel, and 2 user-defined fields © Tracks customers by territory, lead 
source, travel zone, tox rete, terms code and SIC code © Automatic dispatch scheduling, based on 100 tech qualification codes and 2600 travel zones 
© FAX SO tronsmission © Prints unlimited service order, job card, PO, invoice, pick list, stotement ond stock transfer copies © Dynamically updated tech 
calendar, work schedule and service status screens © Automatic service follow-ups * Automatically handles trade-ins, discounts and re-work © Complete return 
to stock and return to manufacturer inventory tracking © Allows perpetually open POs * Supports economic order quantity Allows the creation of multiple POs 
from an open requisition list « Automatically prints/displays received PO distribution list © Full bar-code support * Supports recurring POs © FAX PO transmission 
* Individual & list-style cash receipts © User-defined aging perieds © Comprehensive sales tax reporting * Cosh drawer report © Tracks security and order 
deposits * Recurring billing, E-XCEL: Includes telemarketing, lead tracking & proposal generation # Supports over 2 trillion automatic & user generated 
lead numbers * Allows up to 99,999 contact sequences 4 lead © Tracks leads by lead number, customer number, name, address, contact name, 
phone number, telemarketer and follow-up date © Uses PROTOCOL customer, inventory, and pricing records * Dynamically updated appointment 
talendor © Daily appointment reports * Tracks average lead processing time & average days to close © Uses probubility of close to project future 
income and inventory requirements * Productivity by telemarketer, salesperson and leod source ® Prints to both quote farms and user-defined 
letterhead * Integrates with Word and WordPerfect mail-merge * Automatic fu'ure & periodic follow-ups * Supports up to 10 million active 
quotes * 99 user-defined quick-quotes * 10 user-defined telemarketing quotes » Unlimited pockaged quotes © Unlimited quote text # 20 
recalulate modes * Credit approval facilities © Comprehensive telemorketer compensation system © Automatic sales commission calculation 
* Quotes can be directly exported to PROTOCOL © Provides over 250 reports, OPTIMA IT: indudes SMR, PCP, RCC, MSA, RSA, 
TAS, voice mail & flat-rate recurring billing * Supports aver 60 million systems * | 6 million networks * 2.1 billion subscribers « 
Supports up to 4,000 user-delined rote codes per system ¢ And up to 4,000 user-defined rate groups per system © Unlimited 
unit-specific rate structures * 1296 special toll, pro-rate ond commission codes per system © 6 user-defined time zones pet 
system © Direct contraller, switch & terminal interfaces © Aulomati: dota uploods and downloads * Automatic call record 
import ond rating © Per minute toll rating, in up to 6 time zones © Ist minute, 2nd minute ond 3rd minute 
toll rating, in up to 6 time zones © Tiered pricing © 16 billing detail levels © per unit, per system & per network 
free minute trickle-down © Minimum per call chorges * User-defined incomplete call discard times * Auto-adds up 
to 999 units © By-agent number inventories © Comprehensive agent commissioning © Rental inventories eAuto- 
depreciotion © Bills in any language or currency « Add-delete revenue and loading reports * on 
demand invoicing © Time/date stamped number exchonges * Automatic pro-rate invoicing © Multiple 
billing cycles, within a single rate group * Unlimited trial billings © Supports global credit holds and 
attivations/deactivations * Concurrent and double-sided laser printing support © and lots more! 
paints © Automatic r 
d sks from Motoro! 
terms codes © |' 
and bills ven 
sion report 
tion © 
partic 
tur 


..Now, for the Five 
Best Reasons 


4. FREE DEMO SOFTWARE... That's right, you can take a 


full-blown, all-out, no-holds barred test drive, absolutely free! 


In fact, if you 9° on one of our personal Demo Tours, we'll give 
you up to $41,500 in purchase credits, just for taking the time! 


2. $3,000.00 TRADE-IN... Why live with software that doesn’t 
do the job? Trade it in on PROTOCOL, E-XCEL or OPTIMA II, and 
we'll give you a purchase allowance of one thousand dollars per 
module. - That can quickly add up to a $3,000.00 windfall! 


3. ONE STOP SHOPPING... In addition to software, we can 


supply all of the components necessary to integrate your existing 
hardware & data into a powerful multi-user management system. 


In fact, we can even include on-site training and 24 hour service, 
all for one single price or monthly lease payment! 


4. SATISFACTION GUARANTEE... Our exclusive ninety day 


satisfaction guarantee ensures that your decision to choose 
Micro-Quick is always the right one! 


5. TOTAL SUPPORT... All Micro-Quick products include one full 


year of toll-free telephone support and free updates. We also 
include UNITRIX V, a one key-stroke solution to the management 
of users, terminals, printers, modems and tape back-ups. 


So, even if you know absolutely nothing about computers, the 
help you need is just a phone call or key-stroke away! 


MAIS FEO -GPOIICHE SYSTEMS, INC. 
40535 Foothill Blvd. ¢ Suite 230 « Rancho Cucamonga, CA 91730 ® (800) 874-7749 » (714) 980-1034 * FAX (744) 944-3995 


Intelligent software, for Managers who take their business very seriously. 
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A d index/hot line 


Page Fast Fact Advertiser Fast Fact Advertiser 

Company Number Number Hot line Company Number Hot line 
Advanced Reciver Research 203-582-9409 Midian Electronics, Inc. : 602-884-7981 
POC ACOIT «3 eeonauren oaocenenemecneness 602-275-4505 Midland International LMR .... : ....-.--800-MID-LAND 
The Antenna Specialists, Co o...... 216-349-8400 Mobile Mark, Inc 800-648-2800 
Astron Corp. 714-458-7277 Modular Communication System 818-764-1333 
Automation & Electronics Engr. 800-527-4596 R.P. Moses & Co, Inc. 6... cece eee 738 516-679-8774 
. 800-526-3935 Motorola Government 800-235-9590 

California Radio....,..--.-----+.---: : 800-231-0103 Multiplier Industries Corp. 800-642-2424 
Celwave »- +... + 800-321-4700 MX-COM, Inc ; .919-744-5050 
Centurion International, Inc. 800-228-4563 New Mar __.... : 714-751-0488 
CE Billie swarms RRR AT 82 800-445-0297 Norcomm Corp. . 916-477-8400 
Chargeguard Corp. .......,.0. 20000 75 800-458-3410 Norton Engineering 703-938-5745 
Cimarron Technologies ..-.... 800-487-7184 Oooun View: Oomnunicailons 804-587-8254 
CML Technologies, Inc. 819-778-2053 Orbacom Systems, Inc 609-829-4455 
Coded Communications .... ONES C967 Panavise Products, Inc. 2s. 702-353-2900 
Communications Associales.......... 800-435-9313 Bhar CORA UNIGAIOR IIE. csaicenee-ne 201-772-0704 


Communications Data Services ....... 800-441-0034 Rigi laminating: eo. caacenes 900-443-3313 


Procomm .... 805-497-2397 
Quantum Publishing, Inc....,--.-... 800-422-9666 
Radio Express, Inc. 703-266-1928 


Communication Instruments 800-288-8223 
Communications Specialists 800-854-0547 
Comsearch oe 3 214-680-1000 

800-634-4622 
Connect Systems, Inc. ‘ 800-545-1349 
Control Signal Corp. .............--. 14 303-989-8000 
CPI Communications, Inc. ........... 26 800-869-9128 
Cushcraft/Signals Corp............ 4 800-258-3860 
Cushman/KNS Electronics 408-432-8100 
Cybersym Control Sys ...... .....-703-268-5400 
Data Signal, Inc, onion 912-883-4703 
Decibel Products, Inc. 214-631-0310 
Diablo Communications, Inc. ........- 83 §10-236-3700 
D&L Communications, Inc 219-484-0466 
Doppler Systems, Inc. 602-488-9755 
Douglas Integrated Software 800-845-0408 
Eagle Wichita 316-942-5100 
Frequency Management ... 800-800-9825 


General Communications 800-356-3200 
Gilcris Corp 804-784-2337 Statistical Control Systems 813-954-8816 


Ramsey Electronics 716-924-4560 
Santa Fe Distributing 913-492-8288 
Scala Electronic Corp. .........005 503-779-6500 
Schlumberger Technologies 800-225-5765 
Securitron Company 408-263-6434 
Selectone Corporation or 800-227-0376 
Sentry Services Int'l . 5 407-773-6090 
Sharp Communication 800-548-2484 
Shure Brothers, Inc. .......2...0.04. 47 800-25S-HURE 
SO NAGY «4. a:ssnscensieseevmaniincuacotntcers 65 800-426-5565 
SMC Electro-Mount 30 800-527-1079 
oC LL || oe re: 303-329-6388 
Solar Electric Specialties ree") 707-459-9496 
Southern Computer Corp. 77 800-752-3571 
Standard Communications 800-767-6695 


Doug Hall Electronics oo... 814-261-8871 Sti-Co Industries, Inc, .......---..005 32 716-662-2680 
Henry Radio " -...,., 800-877-7979 Tad Radio 509-326-1511 
Hutton Communications 800-442-3811 Tait Electronics USA, Inc......---.. 713-984-8684 


Hy-Q International 606-283-5000 TEAC America, Inc ’ 213-726-0303 
ICOM America 206-454-8155 Telepoint, Inc... 310-289-0222 
IFR Systems, Inc. . 2.2.2... 22. cca 33 316-522-4981 Telex Communications, Inc, .......... 50 612-887-5530 
JaBRO Batteries, Inc. ............... 54 800-323-3779 Tower Structures, Inc. .,,,,..,-----55 52 619-421-1181 
Herb Kreckman Company 717-595-2212 Transcrypt International Ltd 800-228-0226 
Leathersmith ..... ., , 800-233-0440 VCP International. Inc i 800-527-9366 
Maxrad, Inc e+. +++, 800-323-9122 Vega, A Mark IV Company : ~ 818-442-0782 
Mechem Electronics i 703-373-3888 Vertex/Yaesu USA .. 22. 213-404-2700 
Meridian Comms-Comms Express 800-631-7297 Vocom/RF Corporation 800-USA-MADE 
Micro-Quick Systems, Inc. 800-874-7749 Zetron, Inc... ..., 206-820-6363 
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You don't need an emergency 
for dependable transmitting and 
receiving to be critical. VERTEX 
believes it’s necessary all the time 
With 35-plus years of radio com- 
munications leadership, our repu- 
tation for high-tech innovation and 
rugged reliability is well-known. 

VERTEX delivers superior UHF, 


¢ United States - (310) 404-2700, Yaesu U.S.A. * Central & So. America — (305) 593-2500, Yaesu Int'l Sales * Canada - 


© 1992 Yaesu U.S.A., 17210 Edwards Rd., Cerritos, CA 90701 


VHF and Low-Band Mobiles and 
Handhelds backed by a 3-year 
warranty, competitively priced — 
without sacrificing quality, no 
matter what your budget. 

For details on the VERTEX 
VHF/UHF compact handhelds, 
complete 4, 12/24 and 99 channel 
mobile line and our exclusive dual- 


Pat 
oS tA 


band handheld with MIL STD 810 
C/D and FCC Part 80 see your 
nearest VERTEX dealer or call 


(800) 567-6664, Omni Provincial Electronics 


Specifications subject to change without notice or obligation. 


Have you been trawling the bounding main for a new product? We have just 
netted it—the TP-38 microprocessor controlled community repeater pares which 
provides the complete interface between the ‘n 
repeater receiver and transmitter. Scuttle 
individual tone cards, all 38 EJA standard : 
CTCSS tones are included as well as time and hit acousniiaiors, wesacsininieile - . 
timers, tone translation, and AC power supply at one low price of $595.00. The $595.00 each 
TP-38 is packed like a can of sardines with features, as a matter of facttheonly $59.95 DTMF module 
additional option is a DT MF module for $59.95. This module allows complete $149.95 DCS module 
offsite remote control of all TP-38 functions, including adding new customers or = * 
deleting poor paying ones, over the repeater receiver channel. 

Other features include CMOS circuitry for low power consumption, non-volatile 
memory to retain programming if power loss occurs, immunity to falsing, pro- 
grammable security code and much more. The TP-38 is backed by our legendary 
| year warranty and is shipped fresh daily. Why not set passage for the abundant waters 
of Communications Specialists and cast your nets for a TP-38 or other fine catch. 


426 West Taft Avenue + Orange, CA 92665-4296 - eae 
Local (714) 998-3021 » FAX (714) 974-3420 VISA 
Entire U.S.A. 1-800-854-0547 coe ae 


Outside USA or Canada: Jescom International / 1 Waters Park Dr. #117/San Mateo, CA USA/ Phone (415) $74-1421 / FAX (415) 574-5297 « Also in Italy and Spain 
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